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The Conference Table 


“Prejudices are rarely overcome by logic." 


Oil Company Political Interest Shows Gain 


Because of restrictive legislation and burdensome taxes man- 
agement feels petroleum operations are not understood by 
political powers .. . Latest answer is corporate political pro- 
grams to educate personnel involved and the public . . . Some 
companies have developed policies and others are intensifying 


informal activities. — Ernestine Adams 


Could the Man Below You Fill Your Spot? 


Another in the series of ‘How to be a Manager."’ Unless you 
know your job, your company’s selection system, and have 
trained a man capable of filling your job, you have not pre- 


pared for promotion. — Gilbert C. Jacobus 


Over-Refining Will Liquidate Producer 


Even with crude oil in tight supply in some areas, price erosion 
continues . . . Distress sales for product surplus pulls industry's 


profit margin down dangerously. — Jake L. Hamon 
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Petroleum Engineer Marks 30 Years’ Service 


“... there is a definite and distinct field for our type publication and 
the basic principles upon which The Petroleum Engineer is published 
are sound,” wrote Clarence Morris, president and one of the founders 
of The Petroleum Engineer Publishing Company, in the first edition 
published October 1929. The first issue was something new in the oil 
industry. Its objective: To provide engineers and operators with prac- 
tical, useful information that could be put to work. Prior to October 
1929, oil industry publications were principally news media. 

There have been many milestones commemorated this year through- 
out the oil industry. And, as we pass ours, we humbly pay tribute to 
the vision of Clarence Morris, Ken C. Sclater, T. J. Crowley, W. T. 
Bryan, W. L. Love, J. H. Dameron, and F. R. Staley... the entire 
organization 30 years ago who established a new medium of com- 
munications for the engineer and operating oil man. Today, we look 
ahead, but with the same basic editorial principles and with ambition to 
improve our product in keeping with changing times and technology. 

The Editors 
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WHICH WAY DO YOU CHOOSE? 


IN THE SEPTEMBER issue of Fortune, Richard Austin Smith related the trials of 
the natural gas industry and the tug of interests among the various factions — 
the producer, the transmission company, the distributors and the customers. His 
conclusion was that the Federal Power Commission should control more authori- 
tatively. His idea seemed to be that everybody should be fired from the FPC 
except William R. Connole, and four more like him should be appointed. (Con- 
nole is the one who told TIPRO two years ago the natural gas producers should 
be congratulated on having an industry important enough to be regulated by the 
federal government. ) 


Another problem of the industry (we have a swarm of them) is the exces- 
sive and burdensome inventory of refined products. Speaking of this, Jake L. 
Hamon, noted independent, appealed to top management of the biggest refining 
companies to reduce runs or the producer would be liquidated and distress prices 
would eat up profits and capital. 


Each man — Smith in Fortune and Hamon in a speech to Texas Mid-Con- 
tinent Oil and Gas Association — pointed out a problem and his solution. One 
sees no way out except government control clear to the well hole. The other 
placed his confidence in the sane policy of a management with freedom of 
decision. 


Which way do you choose? 

THE PETROLEUM INDUSTRY (oil and gas) and all its divisions (transportation, 
exploration, production, processing, distribution, financial and legal) are one 
body. You can’t tie up its gas producers without its distributors eventually suffer- 
ing from gangrene; if its producers or refiners supply too much, its financiers 
must diet. 

Competition is vital exercise and without it we would get hardening of the 
arteries, but when we over-exercise we are threatened with collapse and inco- 
ordination. 

If we can’t control our own problems we'll be thrown into the government 
pokey. There’s no provision for psychiatric treatment of industries with schizo- 
phrenic delusions. 

If we would be a free business we must act like one. Our decisions must be 
made with the whole industry in mind and not only our own small segment. If 
that is too much to ask of a great and glorious industry, then Khrushchev is wrong 
— we'll bury ourselves before he and his Communists have a chance at it. 

Ernestine Adams 
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Congrats and $25 for this quip to FABIO SORIA GALVARRO, Compajiia de 
Perforaciones, S$. A., Casilla 1215 — La Paz, Bolivia. 





Tough as a wildcat ... Lone Star pipe meets the exacting quality and stamina stondards 
of API specifications ... which means Joe Roughneck’s specifications. 

Lone Star...the oil man’s steel mill...is one of the world’s most modern Every 
length of pipe... API casing, tubing and line pipe . . . reflects quality control from ore 
to finished product. Made right here in the oil and gas country for fast delivery *~ oil 


and gas men. You can depend upon Lone Star. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


Lone Slat stEEL 


CcCOMPAN Y 


| S EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
4 S 912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | - Midland, Texas | Tulsa, Oklahoma 
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N HEAVILY LOADED WELLS, standard surface-hardened 

couplings often fail for a number of reasons. Corro- 
sion, erosion, fatigue (usually starting at the root of a 
thread ) , abuse from hammering to loosen, or a combina- 
tion of these factors is generally the cause. 


For maximum protection against these conditions, 
“Oilwell” offers an improved CO-HARD Coupling with 
new construction and design features which not only 
resist these recognized operating hazards, but provide 
additional safeguards to the tubing in which they are run. 


‘ This premium CO-HARD Coupling is unique, in that 
the homogeneous alloy steel body is heat treated (not 
hardened) AFTER the bands are applied, achieving 
both strength and toughness required to carry high loads 
with minimum fatigue. Both the body and banding 
material are corrosion and erosion resistant. Laboratory 
and field tests have demonstrated that outside cracks do 


Executive Offices — Dallas, Texas - 
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NOT form even with abuse. Furthermore, each coupling 
is electroplated for protection in storage. 


Over and above the support they impart to the cou- 
pling body, these two CO-HARD bands provide hard, 
slow-wearing bearing surfaces. The body itself does NOT 
become worn, but retains its inherent capacity to with- 
stand continuous heavy loads. In addition, CO-HARD’s 
extremely low coefficient of friction minimizes the nor- 
mal galling action which results when ordinary surface- 
hardened couplings contact tubing walls, and this adds 
materially to tubing life, especially in crooked wells 
Should fishing jobs occur, fishing sockets slip over the 
CO-HARD band and get a firm grip on the band shoulder. 


See the new CO-HARD Sucker Rod Coupling at your 
nearest “Oilwell” store! Try it on your next string of 
rods! You will find it saves you money through longer, 


more efficient service. 
USS, “‘Oilwell’’ and Co-Hard are registered trademarks 


Export Office — 30 Rockefeller Piaza, New York 20, N.Y. 
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AS AN ALABAMA FARM BOY, Burl S. Watson’s am- 
bition was to be an electrical engineer and share in the pro- 
gress of the burgeoning electric industry. Pursuing that 
ambition he hunted up odd jobs to help earn his way through 
the state university at Tuscaloosa. In due time he had his 
degree of bachelor of science in engineering. He also had 
the offer of a job with one of the nation’s leading electric 
enterprises. 

Today Watson is remote from this original goal. Instead 
of dealing with kilowatts, he is chairman of the board and 
chief executive officer of Cities Service Company which 
does a business of a billion-plus dollars annually in petro- 
leum and natural gas. 

This change of direction was not entirely Watson's doing 
True, he made a fast decision back in 1917 which played an 
important part in determining his future, but it took an act 
of Congress 18 years later to divorce him, finally and com- 
pletely, from the industry of his boyhood dream 

Fast decisions, once the facts are clear, add up to one 
reason why Burl Watson is now a top man in the petroleum 
and natural gas business. It was, in fact, this capacity for 
quick action which got him his start with Cities Service. He 
was already on his way to the proffered job in the electric 
industry when he stopped off at Toledo, Ohio, to visit a 
friend. Together they went to hear a talk by a Cities Service 
executive 

What the speaker had to say is not recorded, but it must 
have been convincing. Cities Service was then expanding 
its oil and natural gas business, but public utilities were its 
major interest. In scores of communities, it had acquired 
electric plants which could benefit from new financing, new 
equipment, and efficient management. To do this job it had 
an organization of administrative and technical talent un- 
excelled anywhere in the world. 

Watson resolved that he would win a place in that organ- 
ization and his start was a job with the street railway which 
Cities Service operated in Toledo. He was at work the very 
next day as a cadet engineer, getting $60 a month and an 
intensive training for better things ahead. 

Five years later he was called to headquarters at New 
York City. Cities Service had many uses for men of execu- 
tive ability, and they covered a wide range of activity. Wat- 
son received numerous assignments requiring analyses and 
reports for guidance in rate-making, the planning of insur- 
ance and financial programs, and other purposes. This work 
gave him an exceptional opportunity to become thoroughly 
informed on every phase of company operations. Incidental 
to these assignments, the company’s large realty holdings 
in downtown Manhattan came under his supervision. 

Meanwhile, Cities Service was expanding rapidly in the 
petroleum and natural gas business. Bringing science to the 
aid of exploration, Cities Service made historic oil field dis- 
coveries. It acquired several refineries and developed mar- 
keting facilities in 38 states and Canada. 

In 1935 Congress passed the Public Utility Holding Com- 
pany Act, which, in the particular case of Cities Service, 
required that it choose between limited public utilities 
operation or the oil and natural gas business. The choice was 
painful, but there was no alternative. The company elected 
to dispose of its public utilities, which it did over a period of 
years. When the last of these subsidiaries was sold, Burl S 
Watson, bachelor of science in electrical engineering, was 
out of the electric business. He has, however, acquired an- 
other degree. His alma mater, the University of Alabama, 
conferred on him the honorary degree of doctor of science 

Biographers dearly love direct quotes. Getting one from 


A-8 


BURL S. WATSON 
Chairman of the Board 
Cities Service Company 


Watson is far from easy he is not much on “gab.” He 
likes to keep talk brief and has been known to handle 150 
business telephone conversations in a single day. In con- 
ferences his pointed questions and comments discourage 
straying from the point. Assistants who wander into useless 
detail when presenting matters for his consideration are 
likely to hear a suggestion, kindly but emphatic, to stop 
“beating about the bush.” 

These same assistants know, however, that Watson ap- 
preciates a job well done. Moreover, he likes people and is 
concerned for their well-being. He has long taken an active 
interest in the Salvation Army and has headed up cam- 
paigns for that organization, as well as for the Red Cross 

In hours free from work, he is almost certain to be found 
at his home in Port Washington, Long Island. Since his work 
has required long hours and frequent travel, he has had 
little opportunity for the development of hobbies, but he 
does enjoy shooting and fishing, and is interested in garden- 
ing. His crops of tomatoes, asparagus, beans, and onions 
reflect the knowledge grown from boyhood experience. 

Watson’s loyalties can be described by no other word than 
intense. He has never worked for any company but Cities 
Service, and probably, since the day he went on the payroll. 
would have regarded the very thought of doing so as high 
treason. This same loyalty applies to his relationships with 
company associates, and they sense it even when they feel 
the spurs of his impatience urging them to still greater 
accomplishment. 

here is another link in these attitudes. Watson is firm in 
his belief that there is a great future ahead for Cities Serv- 
ice, and part of this belief is rooted in his confidence that 
the Cities Service “team” is second to none in the petroleum 
industry. On that he can be quoted for it has often been his 
text at company gatherings. It sums up this way: “I think, 
working together, we just can’t be stopped.” 
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anti-stalling 
anti-rust 


GULF 
agent 


Your customers have 

sure protection against 

carburetor icing when 

you stall-proof your 

gasoline with Gulf Agent 

178. For more than four years, 

this additive has proved itself in mil- 
lions of cars and billions of miles of 
service. Gulf Agent 178 is easy to use, 
because it is readily soluble in all 
petroleum products and blends easily 
at temperatures from minus 30° to plus 
140° F. It is insoluble in water and can 
be used in conventional 

gasoline transfer systems 

with no danger of loss from 

water leaching. Gulf Agent 

178 is inexpensive, too. Only 

10 to 15 pounds are required 

per thousand barrels of 
gasoline. No expensive 

storage space is required, 

since quantities are so 

small. Lastly, Gulf Agent 

178 gives you an extra ben- 

efit by providing corrosion 
protection at no extra cost. 

Rust prevention lengthens 

the life of distribution and 

storage facilities all the way 

from refinery to customer, 

Gulf Agent 178 can make 

your gasoline a better, more 

saleable product. Let us 

show you how. Write or 

phone Petrochemicals 
Department Sales Office, 

Gulf Oil Corp 360 Lexing- 

ton Ave. New York 17,N.Y. 


Quality Chemicals from Petroleum 


GENERAL SECTION, November, 1959 


NFORMATION ON 


SEE READER SERV 


t 


AW 





THE CONFERENCE TABLE 


Prepare for '61 Fight 

The president of the American Oil Company said in a 
recent speech that including the new cent-a-gallon federal 
tax increase “taxes just about double the price motorists 
must pay” for gasoline. L. W. Moore called upon the pe- 
troleum industry to “start — right now to prepare for 
the hard fight we will inevitably face in 1961, when the 
‘temporary’ tax is due to expire. We owe it to our customers 
to keep the temporary tax temporary.” 


Landmen TIPs 
One of the best promotions in the industry is the weekly 
riP from American Association of Petroleum Landmen. 
No. 84 reads: 
Gasoline — A Greater Value! 
27 Minutes of Work Bought 
A Gallon of Gas in 1920... 
842 Minutes of Work Bought a Much 
Improved Gallon of Gasoline in 1958. 


In case you didn’t know, TIP means Timely Information 
on Petroleum. 


Slick Interests Consolidate 

Consolidation of seven separate companies into a 
diversified enterprise called The Texstar Corporation was 
announced by Charles S. Payson, board chairman, and 
Tom Slick, executive committee chairman, of the new con- 
cern. President is William T. Rhame. The merged companies 
are Texstar; Slick Secondary Recovery Corporation; The 
April Corporation, holder of oil leases and exploration 
permits in Alaska and in British Columbia, Canada, and 
interests in applications in Guatemala; Transworld Re- 
sources Corporation, a mining firm; Slick-Moorman Land 
& Cattle Company; Cyclomatic Freezing Systems; Hartford 
International Corporation, a banking and investment 
concern. 


Soviet Engineers 3 to U. S. 1 

Soviet Premier Khrushchev’s boast that Russia is gradu- 
ating three times is many engineers as the United States 
should not panic the nation into a renewal of the “numbers 
game” which was one of the unfortunate repercussions of 
the earlier Soviet achievement in launching Sputnik I, ac- 
cording to Harold A. Mosher, president of the 50,000- 
member National Society of Professional Engineers. 

The Soviet visitor, in his talk to the National Press Club 
in Washington, said Russia will graduate approximately 
106,000 engineers this year. Later, Vyacheslav P. Yelyutin, 
Soviet Minister of Higher Education, who was a member of 
the party accompanying Premier Khrushchev, said the an- 
nual number of engineering graduates will be raised to 
120,000 “in the immediate future.” During the next seven 
years, Yelyutin said Russia will graduate 2,300,000 
engineers. 

“The near-hysteria of emphasis on numbers of engineer- 
ing graduates which followed Sputnik I could easily be 
renewed if we are not careful in our appraisal of the Soviet 
statement,” Mosher warned. He urged Congress, educational 
institutions and industry to keep their eye on the quality 
need in the face of the renewed Soviet emphasis on numbers. 
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* It is the dull man who is always sure, and the sure man who 
is always dull. —H. L. Mencken 


EFFECTIVE IMMEDIATELY? 


. Office employees will daily sweep the floors, dust the furniture, 
shelves, and show-cases. 

Each day fill lamps, clean chimneys, and trim wicks. Wash the 
windows once a week. 

. Each clerk will bring in a bucket of water and a scuttle of coal 
for the day's business. 

. Make your pens carefully. You may whittle nibs to your indi- 
vidual taste. 

This office will open at 7 A.M. and close at 8 P.M. daily, except on 
the Sabbath, on which day it will remain closed. Each employee 
is expected to spend the Sabbath by attending Church and con- 
tributing liberally to the cause of the Lord. 

Men employees will be given an evening off each week for court- 
ing purposes, or two evenings a week if they go regularly to 
Church. 

. After an employee has spent 13 hours of labor in the office, he 
should spend the time reading the Bible and other good books 
while contemplating the Glories and building up of the Kingdom. 

3. Every employee should lay aside from each pay a goodly sum of 
his earnings for his benefit during his declining years, so that he 
will not become a burden upon the charity of his betters. 

. Any employee who smokes Spanish cigars, uses liquor in any 

form, gets shaved at a barber shop, or frequents pool and public 
halls, will give me good reason to suspect his worth, intentions, 
integrity, and honesty. 
The employee who has performed his labours faithfully and with- 
out fault for a period of five years in my service, and who has been 
thrifty and attentive to his religious duties, is looked upon by his 
fellowmen as a substantial and law abiding citizen, will be given 
an increase of five cents per day in his pay, providing a just return 
in profits from the business permits it. 


BE WORTHY OF YOUR HIRE! 


Zachary U. Geiger, Sole Proprietor 
Mt. Cory Carriage © Wagon Works 


(signed) 


April 5, 1872 


Reprinted from Seventy-Siz, Union Oil Company 
of California Magazine; Thiel D. Collett, editor 
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Costs and Profits Vary 

In a speech delivered around the first of the year by 
Enrico Mattei, the President of Ente Nazionale Idrocarburi- 
ENI discussed international oil problems and the possible 
trends. He said that “American high-cost production has 
therefore influenced the prices paid by the consumers, even 
by the consumers in those countries which, as the European 
countries have been for many years, are supplied almost 
exclusively from low-cost production areas with practically 
unlimited productive capacity which do not even have to 
face the problem of providing by means of high prices 
the money for replenishing their reserves. 

“It is worth remembering in this connection that accord- 
ing to reliable estimates, the average cost of exploration 
and development per barrel of oil was, in the five years 
between 1951 and 1955, $1.12 in the United States, 21 
cents in Venezuela but only $0.005 in the Middle East. 

“Phenomena of such vast importance as the rise and 
development of the petroleum industry have their historical 
justification and a strict logic of their own. But just because 
they have originated in one particular situation they are 
liable to change according to extraneous circumstances. 
Sometimes it is the very logic of the system itself which 
sets in motion from within the forces which tend to alter it.” 

President Mattei sees unmistakable signs of change in 
the structure of the international petroleum market; new 
operators are going into the market and many state-owned 
companies are accelerating their activities in the direction 
of oil development. 

The non-industrialized countries, Mattei points out, look 
on petroleum as a means of economic and social improve- 
ment and have begun to be interested in the petroleum 
industry not merely as collectors of dues, but as active par- 
ticipants in the exploitation of their own resources. The 
ENI, under Mattei, has made a number of deals with state- 
owned companies in which the oil monopoly is an active 
participant. 


* The final test of science is not whether its accomplishments 
add to our comfort, knowledge and power, but whether it adds to 
our dignity as men, our sense of truth and beauty. It is a test 
science cannot pass alone and unaided. —David Sarnoff 


The Consuming Public 

We thought you’d enjoy with us this picture of the poor 
consumer. It was an editorial in “Better Living,” the du 
Pont employee magazine. Here it is, slightly condensed: 

A great many silly things have been written over the 
years about American business and the changes it has 
effected upon society. Most have been the product of peo- 
ple who have no more qualification for critical judgment in 
this field than a Tibetan monk covering the World Series. 

By far the silliest complaint is the idea that the Ameri- 
can consumer is a meek and ductile idiot, submitting with- 
out remonstrance as his paycheck is signed away for 
shoddy merchandise that he really doesn’t want. 

Strange as it may seem, this preposterous notion is cur- 
rently being given quite an airing in the book and magazine 
world. Its thesis is that the poor consumer is the victim of a 
sinister plot which lures him with TV sets, refrigerators, 
split-level houses, and new-model automobiles in exchange 
for his hard-earned cash. It is apparently the thought that he 
should somehow be protected from his own folly and fitted 
with blinders to dim the attractions. 

Obviously, the people who write books along this line 
have not encountered some of the lady consumers with 
whom we spend our lives. We were reared by a motherly 
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type whose eye, when confronted by a substandard offering, 
had about as much warmth and naivete as a pawnbroker’s 
The lady who shares our blessings in later life is a relaxed 
and ingenuous item normally, but three feet from a store 
counter she becomes as shrewd and icy a negotiator as ever 
drove a flinty bargain. 

If the business world ever had any idea of leading these 
two gentle lambs to the fleecing, it has long since been 
obliged to retire for repairs. In a lifetime spent demanding 
to see the manager, neither has as yet come off second best 

The «titic takes the position that efforts to entice the 
public toward the purchase of an article are somehow un 
worthy. Left to his own devices, the consumer would make 
the old car do, have the refrigerator repaired instead of buy 
ing a new one, and forego the pleasure of vacationing at 
Mount Misery Manor. 

He could also, presumably, add another patch to his 
trousers, split some more kindling for his pot-bellied stove, 
and go on living with her folks 
undoubtedly, since her folks would still be living with their 
folks. 


a crowded arrangement, 


*® Exaggeration is the lie of honest people 
Victor Andres Belaunde 


Recreation by Employees 

Employee recreation is now firmly established on the 
basis of hard-headed business judgment as an essential cor- 
porate function, Robert G. Dunlop, president of Sun Oil 
Company, told members of the National Industrial Recre 
ation Association. 

Mr. Dunlop emphasized that people are the most essen 
tial components of any business enterprise and pointed out 
that “their productivity is directly related to their health, 
happiness and ability to work together in an atmosphere of 
cooperation and harmony 

“Viewed in this light industrial recreation is not a form 
of welfare work but, realistically, a profitable business in 
vestment bringing about both spiritual and material gains.’ 

The most successful industrial recreation programs, he 
said, are those that have been organized, and administered 
by the employees themselves. He defined Sun's recreational 
program as an outgrowth of activities that have sprung 
up spontaneously among employees 

“This is in keeping,” he said, “with our philosophy that 
recreational activities should be employee-desired, em 
ployee-initiated and, in large part, employee supported 


*® The common idea that success spoils people by making them 
vain, egotistic and self-complacent is erroneous; on the contrary, 
it makes them, for the most part, humble, tolerant and kind 
Failure makes people bitter and cruel 

W. Somerset Maugham 


Don’t Blame Defense 

Senator Byrd of Virginia says 
understanding, recent great increases in federal spending 
have not been for defense and foreign aid. They have been 
for domestic-civilian programs Since 1954, expenditures 
outside of defense, atomic energy, and foreign aid cate 
gories have grown from $19.1 billion a year to $33.4 bil 
lion. This is an increase of $14.3 billion, or 75 percent.’ 

In other words, basic needs aren't responsible for the 
swollen budgets. Non-essentials and luxuries are. To quote 
him once more, “Our people must remember that the very 
foundation of our system rests upon the fact that the 
people must support the government. It is not the purpos« 
of government to support the people 


Contrary to general 
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Petition More Fuel Imports 

All 12 New England senators have written President 
Eisenhower urging him to lift restrictions on imports of 
residual fuel oil. Some said supplies could not fill demand 
during the winter unless import ceilings were lifted. Mention 
was also made that Venezuela, a neighbor, was suffering 
from restrictions 


October Demand Holds 


The amount of domestic crude oil that will be consumed 
or exported in October 1959 is estimated by the Bureau of 
Mines at 6,800,000 bbl per day, the same as forecast for 
September 1959. The forecast includes estimates of a total 
gasoline demand of 4,125,000 bbl per day in October, a 
gasoline yield of 44.9 percent, and total crude runs of 
7,650,000 bbl per day. 

Data for July indicate total crude runs of 7,923,000 bbl 
per day including foreign runs of 1,041,000 bbl per day. 
Indicated crude runs to stills for August were 8,095,000 
bbl per day including foreign crude runs of 987,000. The 
indicated demand for domestic crude oil in August was 
7,068,000 bbl per day with production of 6,760,000 bbl per 
day. 


Craft/industrial Union Dispute 

One problem that plagues both labor unions and em- 
ployers is the conflict between craft unions which take in 
all workers in a craft and industrial unions which take in 
all workers in an industry. This issue caused the CIO to 
secede from the AFL in the thirties. This is one of the few 
issues on which employers and the CIO see eye-to-eye. Most 
employers would prefer to deal with a single union in a 
plant and have opposed efforts of the AFL craft unions to 
“carve-out” separate bargaining units. This is particularly 
true in continuous process operations like petroleum re- 
fining. 

Three developments show the issue is still a long way 
from being settled: (1) A U. S. Court of Appeals has set 
aside an NLRB order for an election among the electricians 
in a plate glass plant on the grounds that the order was 
“arbitrary and discriminatory” in an integrated plant. (2) 
At the recent AFL-CIO convention in San Francisco, the 
AFL Metal Trades Department charged the OCAW with 
“destructive” raiding. O. A. Knight, president of the OCAW, 
made similar counter charges against the Metal Trades 
group which is soliciting units in petroleum refineries. (3) 
The AFL-CIO announced a plan for compulsory arbitra- 
tion of inter-union disputes. 


GNP Rate Climbs 


Gross national product was running at a seasonally 
adjusted annual rate of $484.5 billion in the second quarter. 
rhis is $14.3 billion higher than the first quarter of 1959 
and $1 billion more than that estimated by the President’s 
Council of Economic Advisers. Since early 1958 the annual 
rate has gone up a total of $53.5 billion 


Budget Not Balanced 

The U. S. Bureau of Budget now estimates that the 
Federal Government will not be able to balance its budget 
in 1960 or 1961. As much as $1 billion deficit is in prospect 
for the current fiscal year. 
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Frontier May Buy Refinery 

Frontier Refining Company, Denver, expects to purchase 
Western States Refining Company, a Salt Lake City facility 
with an output of 7500 bbl per day. Final purchase figure 
would be approximately $4.5 million. Sid H. Eliason is 
chairman of Western States, and M. H. Robineau, president 
und general manager of Frontier. 


“Energy and Man” Forum 

“Energy and Man” is the subject of a symposium No- 
vember 4 at Columbia University commemorating the 100th 
anniversary of the founding of the oil industry. It is spon- 
sored by Columbia’s Graduate School of Business and 
American Petroleum Institute. 

Analyzing the role of low cost and abundant energy in 
the economic and cultural development of man will be Dr. 
Edward Teller, noted physicist; Herbert Hoover, Jr., former 
U. S. undersecretary of state; Allan Nevins, historian; Rob- 
ert G. Dunlop, president of Sun Oil Company; and Dr. Ed- 
ward S. Mason, professor of economics and from 1947 to 
1958 dean of the Harvard University Graduate School of 
Business Administration. 

Teller, who is engaged in nuclear work at the University 
of California, will discuss “Energy Patterns of the Future.” 
Hoover will speak on “Energy and World Affairs.” 

Nevins, Pulitzer Prize author, will sketch “Energy in the 
History of Western Man.” Dunlop will discuss “The Petro- 
leum Revolution” and Mason will speak on “Low Cost and 
Abundant Energy.” 


Magnolia Merger Into Mobil Oil 
Now Official 

Magnolia Petroleum Company was merged with Socony 
Mobil Oil Company, Inc., effective October 1. 

Herbert Willetts, president of Mobil Oil Company, said 
the necessary legal documents have been filed in New York 
and Texas. 

As part of the overall reorganization of Socony Mobil, 
it was announced in August that Mobil Oil Company would 
assume direct responsibility for operations carried on by 
Magnolia, Dallas, Texas; General Petroleum Corporation, 
Los Angeles; and Mobil Producing Company, Billings, 
Montana. Mobil Oil is the operating division for the United 
States and Canada of Socony Mobil. General Petroleum 
and Mobil Producing will be merged about January 1, 1960. 


Mintrop Apparatus for Museum 

The Seismos GmbH., Hanover, Germany, has presented 
the Smithsonian Institute, Washington, D. C., with the 
complete first seismic apparatus used by Professor Mintrop. 
The apparatus was shown at the Tulsa International Oil 
Fair by permission of Seismos. 


Capital Outlays Increase 

One economic indicator that shows better than expected 
business is the increase in capital investment plans. In the 
third quarter the Commerce Department reported business 
now expects to spend about $33.3 billion on new plants and 
equipment this year, or $700 million more than the estimate 
in the second quarter. Many federal economists have esti- 
mated capital expenditures will end up 10 percent ahead 
of the $30.5 billion of 1958. The $33.3 billion would be 
9 percent higher than last year. 


GENERAL SECTION, November, 1959 





PROVEN PEERLESS SCRUBOSPHERES FEATURE 

® Newest Design *® Lower Initial Cost 

* Cleaner Gas * Lower Maintenance Cost 
Wide Customer Acceptance 
PEERLESS MANUFACTURING CO. 


DALLAS, TEXAS 
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Seaton Urges New Gas Bill 

Interior Secretary Seaton advised gas industry producers, 
pipeliners and distributors to take the lead in seeking legis- 
lation from Congress that will bring some order into 
regulation of the natural gas industry by Federal Power 
Commission. 

Seaton in a major policy speech to the American Gas 
Association's annual convention predicted a bright future 
for the natural gas industry, but declared that “some of your 
present difficulties are not entirely of your own making.” 
Most people admit that the Federal Power Commission 
“has an almost impossible job on its hands under existing 
law,” he added. 


To Export Gasoline 

Argentine state petroleum agency (YPF) has received 
government authorization to sell surplus gasoline abroad. 
The decision followed an accumulation of surplus gasoline 
stocks because of a 200 percent increase in price. Runs 
cannot be cut because demand for other petroleum products 
has not changed appreciably. 


Oil Library Opens 

An oil industry library sponsored by Petroleum Produc- 
tion Pioneers, Inc. has been initiated and will be housed 
in the Long Beach Public Library, announced the group’s 
historian, Paul Andrews. He pointed out that the Pioneer's 
library and museum are available to individuals, educa- 
tional institutions, and the oil industry for research. 


1960 ADDC OFFICERS Elected at Desk and Derrick convention in 
San Antonio in October were: Seated, Miss Margaret Long, Imperial 
Oil, Calgary, Canada, second vice president; Miss Gladys Watford, 
Ralph A. Johnston, Houston, president; and Mrs. Bettie Conley, Estate 
of Wm. Helis, New Orleans, first vice president. Standing, Mrs. 
Evelyn Dunham, J. M. Huber Corporation, Borger, Texas, secretary; 
Mrs. Mary Garrett, Wm. A. Atkinson, Oklahoma City, treasurer. 
Directors (not shown) for the eight regions are: Phyllis W. Town- 
send, Bethesda, Maryland; Emily Fairbanks, Kansas City; Gladys R. 
Adams, Shreveport, Louisiana; Gloria Caravantes, Corpus Christi, 
Texas; Doris Southall, Amarillo, Texas; Vivian Stephens, Maysville, 
Oklahoma; Sara Winters, Denver, Colorado; Luella Ulrich, Seattle. 


Heating Oils Ample? 

No shortage of oil for heating is likely even if it’s a severe 
winter, reports Independent Petroleum Association of 
America. Figures indicate the nation will go into the heating 
season with 170 million bbl of light distillate oil in storage 
— 21 million bbl more than at the same time last year. 

IPAA estimated demand would average about 2.5 million 
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bbl a day during the six months beginning October 1. That 
would be an increase of 3 percent over last season’s heating 
oil consumption. 

On fuel oil imports, Captain Matthew V. Carson, Jr., 
administrator of oil imports, said that “a balance of 49,335- 
194 bbl, or 73.8 percent, is available for importation during 
the remaining four months of the July-December, 1959 
period. He agreed that a shortage was not anticipated. 
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THE DISTURBANCE concerning the formation of a National Fuels 
Policy is better understood if you are looking at the chart above. 
The coal industry has long wanted regulations for distributing fuels — 
in other words, the government would allocate energy fuels. Coal is 
losing out in the free market place so it is trying to get back its trade 
position by government edict. 


Ohio Stock on Exchanges 

The Ohio Oil Company listed its stock on the Midwest 
and Pacific Coast Stock Exchanges in response to a growing 
volume of trade in its shares in the nation’s central and 
western regions, C. Z. Hardwick, Ohio Oil’s executive vice 
president announced. The company has had full listing on 
the New York Stock Exchange since 1930. 


Mexico Reduces Indemnities 

With a payment of $8,689,000 to Anglo-Dutch firms, 
Mexico has paid a total of $125,046,791 in indemnities to 
American, British and Dutch oil interests as a part of ex- 
propriation agreement. Balance due now totals only $26,- 
067,773. A statement by the U. S. department of foreign 
relations and Pemex said that Mexico plans to complete 
payment by September 19, 1962. 


Capital Expenditures 1960-70 

In the next 10 years the domestic oil industry must spend 
in capital investments a sum equal to 68 percent of the 
value of all the crude petroleum produced in the United 
States in the last century, Paul G. Benedum, Pittsburgh oil 
executive, told the annual convention of West Virginia 
Petroleum Association. He said that such an enormous 
capital expenditure would be necessary in order to meet 
the ever growing demand for petroleum products and to 
maintain the ratio of crude oil reserves at a level consistent 
with national security. 
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Many operators want to know just how jobs engineered with the aid of the 
"Frac Guide”* compare with others. It will be many months before the full 
story is available, but these four cases will give an idea. 


® Pembina Area, Alberta, Canada (New 0il Well) This well was completed 
into the Cardium through perforations between 4187 and 4204 feet. Po- 
rosity was 13 per cent and permeability was 3.8 millidarcies. Using the 
"Frac Guide”, Dowell recommended Sandfrac*. 25,000 gallons lease crude 
and 68,000 pounds sand were injected at 15 bpm. Result: Gas-oil ratio 
dropped. Production tested at 46 bopd flowing. Allowable is 33 bopd. 
Well has continued to flow with no drop in production, although offset- 
ting wells fractured without the aid of the "Frac Guide” usually have 
to be put on the pump after producing about one month. 





























® Lea County, New Mexico (01d 0il Wells) Two offsetting wells were com- 
pleted open hole into the Grayburg at about 4100 feet. Production had 
declined and operators decided to fracture both wells. One well was 
treated without the aid of the "Frac Guide”. 15,000 gallons lease 
crude and 15,000 pounds sand were injected down casing. Production rose 
initially, but dropped to about 5 bopd after 120 days. Treatment for the 
other well was engineered with the "Frac Guide”. 20,000 gallons refined 
oil and 50,000 pounds sand were injected down 3-inch tubing. Production 
rose to 90 bopd, flowing. After 120 days, it was still 45 bopd, flowing. 














® Ashtabula County, Ohio (New Oil and Gas Well) This well, completed 
open hole into the Clinton sand (3135 to 3140 feet), made only a show of 
oil and gas before treatment. The "Frac Guide" was used to engineer a 
treatment with over twice the concentration of sand per gallon of fluid 
previously used in this area. 16,000 gallons fresh water with FLA* 
(Fluid Loss Additive) carried 32,000 pounds sand into the formation. 
Treatment was down 5%-inch casing at 34 bpm. After clean-up, well made 
1000 mefd and 25 bopd.. It was the best well in the area. 





® Beaver County, Oklahoma (New Gas Well) The lower Morrow sand was per- 
forated from 7214 to 7245 feet. Well made only a show of gas after being 
cleaned up with 500 gallons Mud Acid. The "Frac Guide” indicated that 
Waterfrac should be used. 20,000 gallons gelled water and 59,000 
pounds sand were pumped down 4%-inch casing at 39 bpm. After clean- 
up, well made 9900 mcfd on State test. 











Take advantage of Dowell’s experience with the "Frac Guide” to help you get 
more profit from your operations. For service or detailed information, con- 
tact the Dowell office or station nearest you. There are more than 165 loca- 
tions in the United States, Canada, Venezuela and Argentina. Dowell, Tulsal, 
Oklahoma. *Dowel! Trademark 


Services for the oil industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 





A most 
logical 
combination 


PETROCHEM DEVELOPMENT CO., INC. 


and YUBA CONSOLIDATED INDUSTRIES, INC. 


Yuba—with five plants manufacturing heat transfer equipment 


has added to its organization the internationally preferred producer 
of heaters for the process industries...Petrochem Development 
Company, Inc. 


Petrochem’s IsoFlow Furnaces, with their exclusive design 
features—even heat distribution, low pressure drop, maximum 
fuel efficiency, minimum maintenance—now make Yuba 
a more complete supplier to the petroleum, chemical, and 
petrochemical industries. 
YUBA EQUIPMENT for the Petroleum, Chemi- 
cal, and Petrochemical industries, include: 
Heat Exchangers (shell & tube; air-cooled) . 
Seeteen Mint Menten iets Gina Yuba can best supply your needs. 
Stabilizers - Scrubbers - Columns + Expansion 
Joints + Towers + Tanks 


Established product or new development...Petrochem IsoFlow 


Furnace or advanced-design air-cooled heat exchangers... 


PETROCHEM DEVELOPMENT CO., INC. 
a subsidiary of YUBA CONSOLIDATED INDUSTRIES, INC. 


122 EAST 42ND STREET, NEW YORK 17, NEW YORK 


REPRESENTATIVES: Faville-LeVaily Corp., Chicago + Flagg, Brackett & Durgin, inc., Boston + D. D. Foster Co., Pittsburgh + William H. Mason Co., Tulsa + Lester Oberholtz 
Assocs., Los Angeles + Rawson-Houlihan Co., inc., Houston + Rawson Co., inc., Baton Rouge + Rittelmeyer & Co., Atianta + H.W. Severance, Prospect, Ky. * Turbex 
Equipment Co., Narbe:th, Pa. « G. M. Wallace & Co., Denver, E! Paso & Salt Lake City * Combustion & Power Equipment Ltd., Montreal & Toronto + international Licensees 
and Representatives: Birweico Ltd., Birmingham, England + Fujinagata Shipbuilding Ltd., Osaka, Japan + Heurty Italiana, S.P.A., Milan, Italy * Petrochem, G.M.B.H. 
Dusseldorf, Germany + SETEA S.A., Buenos Aires, Argentina + Societe Anonyme Heurtey, Paris, France + Societe Anonyme Belge Heurtey, Liege, Belgium. 
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American’s complete line 
of equipment sets the highest 


standards for accuracy and 
ANNON PEN dependability. Ask your American 


representative about their 


‘ applications and advantages 
AM FRI CAN for your measurement and 
control problems. 


AMERICAN 


METER COMPANY 


imCOPPORatE Ce etaeertwee taney 


GENERAL SALES OFFICE: Philadelphia 16, Penna. * Albany 


Atianta « Baltimore * Birmingham « Boston * Chicago 

f Dallas * Denver * Houston * Kansas City * Los Angeles 
Minneapolis * New York « Omaha « Pittsburgh « San Fran- 
cisco * Seattle « Tulsa « Wynnewood 


IN CANADA: Canadian Meter Company, Ltd., Milton, Ontario 
Caigary * Edmonton * Montreal « Regina * Vancouver 


SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned 
Steelcase, Aluminumcase and Weided Steelcase Meters 
American-Westcott Orifice Meters * Instruments + Reliance 
Regulators « Apparatus * Valves 
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Oil Company Politica 


Because of restrictive legislation and burdensome taxes 


management feels petroleum operations are not 
understood by political powers ... Latest answer is corporate 
political programs to educate personnel involved and the 


public... Some companies have developed policies 


and others are intensifying informal activities... 


Ernestine Adams 


IT IS A COMMON BELIEF that if 
the voters of the United States know 
the facts, you can depend upon them 
to do the right thing. 

But whose facts? 

They have certainly not been the pe- 
troleum industry’s. Our industry has 
been the victim of distortion and con- 
fusion of truth. The result is that any 
oil and gas legislation has squeezed us 
into a smaller cage of controls and then 
bound us in more miles of red tape. 

We have been seeking liberation and 
in this cause a new method is being 
developed—the corporate political ac- 
tion program. 

Most petroleum companies have in- 
dividual employees who work in their 
party affiliation and sometimes serve in 
political office. Many managements 
also use company communications of 
various kinds to inform employees what 
political course would best serve their 
organization. 

Last year Gulf Oil Corporation an- 
nounced it was going to set up a politi- 
cal action program. It would encourage 
its shareholders, dealers and employees 
to become more active in politics and 
expected to record actions of elected 
officials so that they could be more 
easily evaluated by voters. 

Throughout the industry there has 
been a slow but recognizable develop- 
ment in political programs \_ -ompany 
management. It is not a mater to be 
hastily worked out. As a Gulf spokes- 
man said recently after a full year’s 


Miss Adams is Management Editor. 
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effort, “Our position is that we haven't 
even got started as yet.” 
Corporations as such are without 
political identity, of course. They must 
remain non-partisan but it is a corpo- 
ration’s proper duty to oppose any ac- 
tion that threatens the property or in- 
terest of its stockholders, to protect its 
employees, and to guard its own future 


Support Wide-Spread 

Although it was no new thing for pe 
troleum companies to take part in poli- 
tics, the fact was becoming obscure 
As Saville Davis, managing editor of 
the Christian Science Monitor, said, 
“Businessmen have built a new system 
and a new society in the last fifty years, 
but they may be elbowed out of it by 
the politicians, the labor leaders and 
the intellectuals.” 

The shock following Gulf’s  an- 
nouncement of getting into the politi- 
cal forum produced some surprising 
results. In reporting on this R. O 
Rhoades, executive vice president of 
Gulf, said: “Within days of the letter’s 
publication, the clipping services be- 
gan to inundate us with items and 
editorials from newspapers and maga- 
zines, while across Mr. Gray’s* desk 
there poured such a flood of letters that 
before the week was out it became nec- 
essary to assign a man and secretary to 
the full time task of acknowledging 
them. 

“Nothing that has happened to Gulf 


*Senior Vice President Archie D. Gray, who 
made the announcement. 


in recent years has evoked so aston- 
ishing a volume of public notice or 
resulted in such an avalanche of mail 
And, I am proud to report, both the 
editorial comment and the letters ran 
about 95 percent in support of our 
decisions 

“In fact, the most significant part 
of this support came in the form of 
literally hundreds of letters from board 
chairmen, presidents or other execu- 
tives of small and large companies ask- 
ing in effect, ‘What can we do to help?’ 

“There was even one letter that con- 
tained a $25 check, forwarded as a 
contribution to the effort—which very 
well may be the first time in history 
that a three billion dollar corporation 
has ever received an unsolicited cash 
donation for any purpose. Naturally, 
we returned the check.” 


Gulf Program Adopted 

The Gulf program was adopted by 
the board of directors in June 1959 
Archie D. Gray released it (see box) 
with this statement 

“We have seen the development of 
a situation in which Gulf and the 
industry has been subjected to in 
creasing attack while, in the political 
climate of our times, it increasingly 
has been denied a fair hearing. We do 
not fear scrutiny, we only ask that it 
be fair-based on sound logic and a 
competent understanding of oil eco- 
nomics. 

“Gulf’s management believes that if 
it tells the story of what is happening 
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Interest Shows Gain 


to this corporation in national and local 
legislative halls to its shareholders, em- 
ployees, dealers and friends, and at the 
same time encourages them to take a 
more active part in politics, the result 
can only be good both for the inter- 
ests of the individuals and the corpo- 
ration. When adequately informed, 
people generally can be relied upon to 
vote for and work for the best inter- 
ests of their community and country.” 

He concluded with the observation 
that: 

“Gulf's program is only a starting 
point—it is long range in nature and 
implemented with the full understand- 
ing that we cannot expect a political 
metamorphosis overnight. There are, 
we know, no bench marks and few 
ground rules, but Gulf’s management 
firmly believes it is a sound program 
and as we stay with it tenaciously, over 
the years, it will bring about the de- 
sired results.” 

Although Gulf has spelled out its 
program of political action it is still 
in the process of staffing the operation. 
So far it does not have a public affairs 
department as such. The people en- 
gaged directly in carrying out the po- 
litical activities program in Washing- 
ton will be coordinated by Mr. Kermit 
Roosevelt, who is Gulf's director of 
governmental relations in Washington. 
However, the elements of this organi- 
zation will report directly to several 
department heads, principally the di- 
rector of public relations and the gen- 
eral counsel. 

Political information will be sup- 
plied through publications and through 
a group of regional representatives, 
whose duties will vary with the varying 
conditions in the area where they are 
located. 

Last move in its program was ap- 
pointment of Henry La Cossitt as 
Gulf’s public relations representative 
in Washington, D. C. His responsibili- 
ties will be closely allied to Gulf’s 
broad-based political program, accord- 
ing to the release. Among his duties 
will be to write a bi-weekly analysis of 
political news in terms of Gulf's inter- 
ests. He also will direct the informa- 
tion and education part of Gulf’s pro- 
posed program to give its employees an 
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increased awareness of their country’s 
legislators and legislation. 


Conoco Sets Up Department 

L. F. McCollum, president of Con- 
tinental Oil Company, announced 
March 14 that Harold S. Skinner, asso- 
ciate general counsel, was appointed to 
the newly created position of assistant 
to the president and director of public 
affairs. 

“Business corporations, as such, can- 
not engage in political activity,” said 
Mr. McCollum, “but it is the responsi- 
bility of management as individuals to 
defend their companies in the political 
clinches and on issues which have a 
vital effect upon American industries. 

“I should like to emphasize that any 
political action we undertake will be 
strictly on an individual and non- 
partisan basis. Members of Conti- 
nental’s management expect to actively 
interest themselves in issues which af- 
fect the company and the oil industry 
in general.” 

In September Basil R. Littin was ap- 
pointed assistant director of public 
affairs and manager of Continental's 
new Washington office. Headquarters 
for this activity will, however, be in 
Houston. Precise program has not been 
released. 


Esso Describes Objective 

Esso Standard Oil Company, a Jer- 
sey Standard subsidiary, has created a 
public affairs department and ap- 
pointed a full-time coordinator of pub- 
lic affairs, G. A. Lloyd (see box on 
next page for program). 


William Naden, president of the 
company, told Esso’s employees: 

“One responsibility of a business cor- 
poration is to help strengthen and 
maintain a political and economic sys- 
tem which has given all of us so many 
opportunities. 

“In recent years, it has become more 
and more apparent that what our gov- 
ernments do — whether Federal, state, 
or local government—affects business 
very deeply. The business ‘climate’ - 
which is brought about by legislation, 
‘politics,’ and all the social forces at 
work — eventually affects the welfare 
of the company and its employees.” 


Political Activity Not New 

In the midst of this fresh interest in 
political affairs, we are reminded by 
some oil people that responsible inter- 
est in public affairs has a long history 

Sun Oil Company has diligently pro- 
moted interest in political activities. In 
a recent speech, Robert G. Dunlop, 
president, said: 

“In one of Edgar Allan Poe’s short 
stories—The Pit and the Pendulum—a 
man is trapped in a room whose hot 
metal walls are slowly closing in on 
him, forcing him toward a pit contain- 
ing a horror so monstrous he cannot 
describe it. The terror in Poe's tale lies 
in the man’s utter helplessness. 

“Oil men are not so helpless; but the 
analogy is useful otherwise. Slowly, 
but inexorably, the freedom of the 
managers of oil companies to conduct 
their business in accordance with the 
dictates of the marketplace is being 
restricted. The walls are closing in 








GETTING BUSINESS OUT OF 4F STATUS 


“I am not speaking of political action in the partisan sense - 

although even more of that would help. I am talking about involve- 
ment in the political process generally through persistent and 
responsible participation in public affairs. I am talking about the 
conscientious search for what is right, for what is in the public interest, 
and for the fearless espousal of the best answers that can be found.” 


Donald K. David, Chairman, 


Committee for Economic Development 
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In today’s increasingly complex 
world, a business corporation has 
two main responsibilities. One is to 
the business itself—its survival and 
its success. This entails obligations 
to stockholders, employees anc cus- 
tomers. Another is its resp. nsibility 
to the public and to our country to 
help strengthen and maintain a po- 
litical and economic system which 
has given all of us so many oppor- 
tunities. 

In recent years, it has become 
more and more apparent that what 
our governments do—be they Fed- 
eral, state or local governments— 
affects business very deeply. This 
includes, but goes beyond, taxation 
It embraces all kinds of legislation 
that either helps or hinders a busi- 
ness in discharging its many obliga- 
tions. 

Thus, the business “climate” — 
which is brought about by legisla- 
tion, “politics,” and all the social 
forces at work — eventually affects 
the welfare of the company and its 
employees. 

With that in mind, our company 
has for many years been active in 
many community and civic activi- 
ties to contribute our part as good 
corporate citizens. In addition, our 
employees have contributed on a 
voluntary and individual basis. We 
have on many occasions presented 
our views to Congressional and 
other committees. We have tried to 
inform the public on the conduct 
of our business and the views that 





Esso Standard’s Public Affairs Policy 


A statement to Esso employees by President William Naden 


Note: Esso Standard’s Board of Directors has set up a Pub- 
lic Affairs Committee. It is made up of R. H. Scholl, vice 
president and director; E. B. Paust, general counsel; J. N. 
Gorringe, Employee Relations manager; and B. F. Meg- 
laughlin, manager of Public Relations. G. A. Lloyd is co- 
ordinator of Public Affairs for Esso Standard. 


we have held on important public 
affairs. We now feel that the com- 
pany needs to broaden these efforts 
and to promote them with greater 
vigor. 

To that end, you will shortly see 
several things happening: 

1. We shall try to keep you better 

informed on legislation and 
public affairs problems affect- 
ing the company and thereby 
affecting you. 
We shall try to encourage all 
of our employees to exercise 
their political rights and privi- 
leges as citizens. 

It will be up to you to decide what 
action, if any, you may wish to take. 
You may, for example, want to 
write to your Congressman, Senator 
or other state and local officials ex- 
pressing your views. You may wish 
to speak to your friends and neigh- 
bors. You may wish to take other 
action. Particularly, we hope that 
you will contribute to and actively 
support one of the political parties, 
if you are not already doing so 
Positive political action is important 
as a reflection of your own interest 
in good government 

The problem is a complex and 
long-range one. We shall all have to 
work at it with dignity and pur- 
pose. Esso has long had a reputa- 
tion for accomplishment in many 
fields—achievement with integrity 
In our efforts in the field of public 
affairs we shall endeavor once again 
to merit this reputation and respect. 








And the pit, as we know from the expe- 
rience of all nations which have em- 
braced totalitarianism, is too horrible 
to contemplate.” 

Without formal organization Sun: 
(1) encourages employees to partici- 
pate in political activities on all levels; 
(2) informs employees and stockhold- 
ers concerning oil and natural gas legis- 
lation; (3) grants leaves of absence 
without pay to employees elected or 
appointed to full-time political office. 


implemented by Management 
Walter H. Hallanan, chairman of 

National Petroleum Council and presi- 

dent Plymouth Oil Company, relates 
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years of experience in political affairs. 

“While public attention has recently 
been focused upon a program calling 
for leadership by oil companies in 
bringing about a wider participation 
in political and public affairs, there is 
nothing new about this undertaking 
as far as Plymouth Oil Company is 
concerned. It has been in effect among 
our company’s officers, directors and 
employees for the last twenty years. 
Particular attention has been given to 
this phase of Plymouth’s activities since 
the close of the second world war when 
international tensions and the centrali- 
zation of political power in certain 
pressure groups made the responsibili- 


ties of citizenship more important than 
ever before. 

“In carrying out this program, which 
has been implemented in various ways 
demonstrated by experience to be the 
most effective, we have not found it 
necessary to establish any separate de- 
partment of public affairs or to add 
any administrative charges to our cost 
of operation. On the contrary, we have 
made its implementation the responsi- 
bility of every officer, director, depart- 
ment head and field superintendent. 

“Plymouth undertook its public af- 
fairs program because of a conviction 
that it was an important factor in 
meeting public responsibilities. The re- 
sults have been manifested in an in- 
creased interest among its employees 
in public affairs and political ques- 
tions and in a wider participation in 
government at the local level. 

“While the company’s campaign has 
been primarily concerned with the 
broader aspects of the duties of citizen- 
ship, one of its major objectives has 
been to keep stockholders and em- 
ployees fully informed on economic 
and political questions having a direct 
bearing upon their investment and em- 
ployment. We believe that it has been 
most effective, particularly within the 
geographical areas of our operations, 
in governmental action with respect 
to the depletion allowance, control of 
imports and other matters which vitally 
affect the domestic oil industry. 

“Our program has been completely 
non-partisan* and has been designed 
to arouse employees to their civic re- 
sponsibilities to participate actively in 
political campaigns; and to provide full 
information to them and to stockhold- 
ers on political trends with direct or 
potential affect upon the economy. 

“In the course of implementing our 
program, company officials have deliv- 
ered many public addresses. Tens of 
thousands of pieces of literature have 
been distributed and many employees 
have attained positions of political 
prominence and influence in their re- 
spective communities 

“We propose to continue this pro- 
gram and to continually expand it as 
conditions demand, but always within 
the bounds of prudence.” 


Information Is Policy 

Explaining Phillips Petroleum’s pol- 
icy, K. S. Adams, chairman, made this 
statement: 

“I have noticed a_ considerably 
aroused interest among employees and 
citizens at large in local, state and 
national political affairs. I believe there 
is a need for employees to become 

*Although Mr. Hallanan is a Republican 
leader he has been National Committeeman 
from West Virginia for 30 years he has been 
successful in working on a non-partisan basis 
for his industry. He has been Chairman of NPC 


since 1946, serving under administration of both 
parties 
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Gulf Oil Corporation’s Political Program 


Gulf’s political program will have the broadest possible 
base, and it will encompass everything from the local to the 
national level that politically affects the Company’s ability 
to do business. It will be a positive program. It will find ways 
and means of convincing its employees, its shareholders, its 
dealers — indeed, everyone who depends upon it in what- 


ever degree 
success of the Company. 


The program will begin with the 
smallest body politic— the local 
community, and will consist of three 
major phases: 


1. Local and Regional Political 
and Legislative Activity 

This requires the establishment of 
regional, or area, political supervi- 
sors who will function with one pur- 
pose in mind: What is good for a 
community or region, must be good 
for Gulf. 

The regional approach is desir- 
able because, while the country is 
politically divided into cities and 
states, nevertheless, in many of our 
most populous metropolitan areas 
city and state lines blur into com- 
munities with distinct problems and 
opportunities. By dividing the coun- 
try regionally, we can achieve maxi- 
mum efficiency with minimum man- 
power. Regional representatives will 
be selected from within the Com- 
pany and they will be men with a 
broad understanding of the Com- 
pany and the industry. They will 
also have knowledge of, and interest 
in, the region in which they operate. 
The area representatives shall be 
given a training program that will 
enable them to do the following: 
Train some (not necessarily all) of 
the district managers in the market- 
ing, transportation, and production 
departments who will form the hard 
core of the program. 

The program will, among other 
things, insist that all Gulf person- 
nel involved work with local politi- 
cal leaders and elected representa- 
tives. By working directly with 
politicians, a mutual understanding 
of each other’s problems and activi- 
ties will take place to the benefit of 
both. Local political leaders are the 
men who frequently become our 
national leaders; if we can reach 
them in an atmosphere of mutual, 
constructive, community action, we 
are bound to gain a larger and more 
sympathetic ear in national and 
state legislatures. 

Moreover, if the Company is to 


that their best interests are served by the 


engage in organizational activity, 
its efforts and expenditures will be 
much more successful at the local 
or regional level, for here men can 
grapple with real, rather than theo- 
retical, problems and the results can 
begin to be seen quickly. 

However, the greatest advantage 
in beginning at the local level is 
the opportunity to prove over and 
over that the Company is embarked 
on a positive program for if the 
Company becomes known as an or- 
ganization that stands for and works 
for community betterment, it will 
be much more persuasive when it is 
forced to be against something. 


2. National Legislative Activity 
While most of the work is to be 
done at the local level, nevertheless, 
the establishment of an office in 
Washington is necessary. This office 
will be staffed with the following: 
(a) A top-notch legislative ana- 
lyst who will also be a regis- 
tered lobbyist. 
A political writer who will 
also serve as a public rela- 
tions representative in Wash- 
ington. 


Complete dossiers of all congress- 
men from the states in which Gulf 
has an interest will be prepared and 
parceled out to the regional repre- 
sentatives involved. These, in turn, 
will be distributed down to the dis- 
trict offices. These dossiers will in- 
clude not only voting records, but 
everything that will assist Gulf’s 
people in obtaining a more com- 
plete understanding of their elected 
representatives. On the other hand, 
the regional representatives will keep 
accurate records of all direct legisla- 
tive contacts the Company develops 
through its district and regional rep- 
resentatives. This information will 
also be available to the Washington 
office, for a Washington representa- 
tive is of little value if he cannot, 
at the appropriate time, produce 
evidence of real grass roots support 
for a particular legislative action. 


3. Political Information and 
Education 
The informational part of our 
program will consist, in part, of the 
following activities: 

(a) The preparation of a bi 

weekly newsletter emanating 
from Washington and sum- 
marizing all legislative activ- 
ity that pertains to the oil 
industry. This newsletter will 
be written by an appropriate 
agency, some respected, ob 
jective Washington news 
source. However, one page 
of this newsletter will be 
prepared by Gulf’s political 
writer in which he will ana 
lyze the news in terms of 
Gulf’s corporate interests 
This newsletter will be dis 
tributed to the level of dis- 
trict manager. 
The Orange Disc and the 
Oilmanac will be used to 
further the program in what 
ever ways are considered 
most effective. 


Conditional Requisites 

All this must be on a nonparti- 
san basis. Gulf’s employees will be 
encouraged to become effective 
voices in any political party in 
which they choose to be active. Since 
civic and political activities are a 
responsibility of citizenship, incen- 
tives need not be offered, but rec 
ognition of particularly outstanding 
civic or political contributions by 
employees in Company publications 
will be made. 

The Company will consider grant 
ing leaves of absence to employees 
who may be elected to public office 
Some discretion will be exercised 
and it is difficult, if not impossible, 
to draw up a set of rules and regu 
lations at this time. In the case of 
an employee who undertakes a part 
time civic or political responsibility 
which is deemed worth-while in 
terms of the objectives of this pro 
gram, his immediate supervisor will 
endeavor to make arrangements to 
enable him to perform these func- 
tions. 

Since wives are tremendously im 
portant in any such program, the 
Company will also encourage the 
wives of employees to become ac- 
tive in carrying out the objectives of 
the program. 

EDITOR'S NOTE: This is a reproduction 


of Gulf’s statement to “Fellow Employees 
and Shareholders.” 
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better informed and thus more effec- 
tive politically and that management 
can take steps to fill this need. 

“We have been distributing legisla- 
tive information to employees when 
this seemed necessary in order for them 
to be adequately informed on a state 
or national issue of particular interest 
to them as citizens. To that extent you 
might say we have a policy. With re- 
spect to a formal organization and 
administration, this is still under study 
to determine how Phillips can best ad- 
minister political activity policies. 

“Several statements I have made 
recently reflect the encouragement 
given employees to become interested 
in political activities. 

“Barly this year, in a talk to a Phil- 
lips management group, I said: ‘But to 
put up an absolute roadblock to stop 
this ruinous inflation we must also 
make our voices heard in the halls of 
government ... Loose spending and 
higher taxing will continue just as long 
as our elected representatives think that 
is what the people back home want. If 
that is not what you want, every gov- 
erning official serving you, whether 
city, county, state, or federal, should 
know where you stand.’ 

“And most recently, in the October 
edition of Philnews, our employee 
magazine: ‘With passage of the new 
labor law, we have witnessed one of 
history's finest examples of the power 
of the people in our democratic gov- 
ernment ... One of the primary duties 
of citizens in a democracy is to let 
Congress know of their individual 
opinions anud wishes on governmental 
issues. If the labor bill debate results 
in a reawakening of this responsibility, 
it can bring benefits to the nation far 
beyond the legislation itself.’ ” 

General Crude Oil Company “does 
not have any political policy as such. 
We encourage our employees to vote at 
every opportunity. We also encourage 
them to be good citizens of the com- 
munity in which they live and take 
part in civic affairs. The names of our 
employees have appeared a number of 
times on schoo! boards and such in 
areas where we operate.” 

Last year, A. C. Rubel, president of 
Union Oil Company of California, 
said: “We use various methods to ad- 
vise all those connected with the com- 
pany — employees, shareowners, deal- 
ers, etc.—of the pros and cons of issues 
which we believe will affect the na- 
tional economy or the business com- 
munity.” 

The policy has not changed but 
there is greater emphasis on implement- 
ing it. Company political seminars are 
held in different localities (such as in 
the refineries) with the help of Cham- 
ber of Commerce or some civic organi- 
zation, which gives these courses. 
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Matter of Definition 

“The record shows clearly that Tide- 
water has maintained a consistent in- 
terest in the political scene, and speaks 
up whenever the occasion requires a 
statement on public issues. We are 
strong proponents of political action 
for business, but I would hasten to 
point out that there are many interpre- 
tations of political action, and where 
and when this action should be taken,” 
said George F. Getty I, president. He 
added: 

“Tidewater does not have a political 
affairs department as such. Mr. J. A. 
Ransford is our Washington representa- 
tive. Tidewater has been represented 
in Washington for some years because 
of the need for personal liaison with a 
government that is becoming increas- 
ingly involved in all aspects of every- 
one’s business. It is purely in terms of 
a business enterprise, rather than a po- 
litical affairs activity, that he is located 
in Washington. 

“Tidewater’s interest in public affairs 
extends as widely as a particular cir- 
cumstance demands. If stockholders 
and employees are concerned, or any 
other group whose interests are con- 
sistent with the company’s, then every 
attempt is made to get the proper in- 
formation to the proper people to cause 
some action. This is done through the 
normal channels of company communi- 
cations: For example, employee news- 
papers, management newsletters, and 
letters to stockholders.” 


Community Philosophy 

Said R. L. Tollett, president of Cos- 
den Petroleum Corporation, last year, 
“The right not to vote is just as impor- 
tant as the right to vote in my opinion.” 

This year his Voltairean approach is 
amplified. This is the way his com- 
pany makes its important political con- 
tribution: 

“The general offices and principal 
refinery of Cosden Petroleum Corpo- 
ration are located in and near Big 
Spring, a West Texas county seat town 
with a population of approximately 
thirty-three thousand. As a group, Cos- 
den employees and their dependents 
represent a significant portion of the 
total population in Big Spring and 
Howard County. The Cosden payroll 
is equal to or exceeds the net return 
from all agricultural pursuits in the 
county. 

“At every local election, one or more 
Cosden employees are candidates for 
some office. Presently, one executive is 
on the School Board and another is 
on the City Commission; a third is on 
the Howard County Junior College 
Board of Trustees. 

“We cooperate with the courts in 
making our employees available for 


jury duty with full pay, which costs us 
several thousand dollars a year. We en- 
courage all employees to pay their poll 
taxes and vote in every election. Our 
employees feel free to be candidates 
for public office and when they are 
elected, they get time off with pay to 
fully discharge the duties of their 
offices. 

“Cosden, as a corporation, is pub- 
licly owned. It takes no position what- 
ever in politics—local, state or munici- 
pal. It makes no political contributions 
and, for that matter, we make no con- 
tributions to denominational churches 
or charities. We are the largest contrib- 
utors to the Howard County United 
Fund, maintain memberships in and 
pay appropriate dues to all oil industry 
trade associations.” 


A Paradoxical Entity 

Texaco’s analysis of political action 
throws more light on a complex situ- 
ation. As Oscar John Dorwin, senior 
vice president and general counsel, 
points out: 

“After all, though a corporation has 
no soul, it is still a distinct legal entity. 
It can act, and must be treated, in 
much the same way as an individual 
person. While it cannot vote in public 
elections, it is taxable, can sue and be 
sued, and can be convicted of a crime 
and punished. For many purposes a 
corporation is a citizen. It seems quite 
proper that it act like one in relation 
to public affairs.” 

He also reminds us, “There is also 
much to be said for the view that busi- 
ness and politics don’t mix very well; 
and, when business people begin to 
enter into public discussions or attempt 
to lead public opinion they are apt to 
be inept. Instead of being effective they 
themselves become targets. They ought, 
therefore, to leave politics to the poli- 
ticians — a conclusion which is prob- 
ably warmly approved by the latter.” 

Texaco’s statement of its position is: 

“To the extent that ‘political action’ 
may be interpreted to mean support 
for any party or candidate, Texaco 
takes no position. It recognizes that 
the company is a collective entity rep- 
resenting many thousands of stock- 
holders and employees of all shades of 
political persuasion. The management 
of Texaco refrains, therefore, from en- 
gaging in partisan political activities, 
or in any way suggesting that in poli- 
tical matters it speaks for those whv 
own or work for the company. 

“Texaco maintains no department 
of public or political affairs. Mr. James 
H. Pipkin, a vice president of the com- 
pany, who is stationed in Washington, 
is primarily engaged in maintaining 
liaison with government agencies whose 
activities affect the company. He does 
not represent or promote Texaco or 
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Our Industry Does Not Seek Favors... It 
Needs Political Decisions Based on Fact 


its interests in any partisan or political 
sense. 

“Insofar as specific issues which bear 
on its own corporate affairs are con- 
cerned, Texaco is forthright in stating 
and advocating its position. This is true, 
for example, with regard to percentage 
depletion, taxes, imports, and similar 
matters. 

‘While remaining aloof from parti- 
san politics in its role as a corporation, 
in its role as an employer Texaco urges 
its personnel to take an active part in 
civic and community affairs in accord- 
ance with their own best judgment as 
individual citizens. This theme has been 
stressed repeatedly in statements by 
officers, in company publications, and 
in employee meetings. Texaco will con- 
tinue to urge its employees to work for 
better government at all levels, through 
whatever political or other organiza- 
tions which they believe to be most 
effective.” 


Industry on Defensive 

One point not stressed often enough 
was brought out by W. C. Norman, 
president of Colorado Oil and Gas 
Corporation. He said: “The oil indus- 
try does not seek political favors.” 

Mr. Norman’s full statement was: “I 
have long felt the industry should adopt 
an aggressive attitude in political af- 
fairs. Because of our hestitancy to be- 
come active politically, I believe the 
industry has permitted itself to be 
placed on the defensive when there is 
no need to be. 

“The oil industry does not seek po- 
litical favors. By the same reasoning, 
we do not expect to be special targets 
for political abuse. The best way to 
assure ourselves fair treatment in gov- 
ernment matters is to keep the citizens 
and their elected representatives in- 
formed with complete uncolored facts 
devoid of political partisanship. 

“These facts, presented in clear, un- 
selfish fashion, will go far toward dis- 
solving misconceptions about our in- 
dustry. We have nothing to fear if the 
public can be made to understand the 
complexities of depletion allowance, 
the Federal Gas Act, and other statutes 
affecting our industry. 

“I believe, too, that it is imperative 
for employees of oil companies to be- 
come interested in politics and to par- 
ticipate actively in the party of their 
choice. It is increasingly evident that 
what happens in the legislative halls 
and government offices bears directly 
on their jobs and their industry. 

“It is my belief that company com- 
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munication channels may be properly 
used in disseminating facts that will in- 
form employees and their families on 
political issues that affect their lives as 
well as their communities. 

“This must be done carefully. There 
should be thorough research and prep- 
aration before such a step is taken 
because there is danger of an unfavor- 
able reaction in mishandling. The good 
that needs to be accomplished could 
be nullified by hasty, inept dissemina- 
tion of information not thoroughly 
grounded in fact.” 


Plans Practical Course 

The Vickers Petroleum Company 
explained its program this way: 

“While Vickers has always been as 
active as most oil companies in attempt- 
ing to keep our employees and our 
specialized public informed of politi- 
cal issues and have always been closely 
associated with public officials in Kan- 
sas and in Washington, management 
has decided to emphasize the relation- 
ship of politics to business more in the 
future than it has in the past. 

“Placing first things first, the com- 
pany has decided upon a political edu- 
cation program for employees on a 
purely volunteer basis. We are par- 
ticularly interested in middle manage- 
ment employees since it is their in- 
fluence that is the strongest within the 
firm. The public relations manager 
took the Chamber of Commerce Action 
Course in Practical Politics and will 
pass on these fundamentals, with em- 
phasis on the local and state levels, to 
those employees who might be inter- 
ested next spring. 

“While we do not maintain a Wash- 
ington office, our general counsel 
spends much of his time in Washington 
on legislative matters.” 


Informal Activities 

Similar participation in political ac- 
tivities are undertaken informally by 
many other companies. 

Richard T. Lyons, president of 
Union Oil and Gas Corporation of 
Louisiana, said only: “Like most cor- 
porations we urge our employees to 
take part in precinct meetings and to 
exercise their right to vote.” 

M. H. Robineau, president of Fron- 
tier Refining Company, says: “It is my 
opinion that business and businessmen 
in general must become active in poli- 
tics in order for our present free enter- 
prise system to survive. With respect 
to the political policy of this company, 
each of our people as individuals are 


urged to take an active interest in po- 
litical affairs. However, due to the 
small size of our organization, these in- 
dividuals must of necessity exert their 
political efforts on their own time with 
little or no company control or direc- 
tion of their political actions.” 


Standard Oil Company of California 
said its policy of encouraging em- 
ployees to take part in civic affairs re- 
mains essentially what it was a year ago 
except for “an increase in our em- 
ployee and stockholder information 
aimed at the following: 

1. A greater awareness on the part 

of employees, stockholders and 
the general public of the issues 
which the company, industry and 
the public face in the political 
arena. 
A greater degree of participation 
in public affairs by individuals 
according to their own inclina- 
tions.” 


Delhi-Taylor President James | 
Sewell made this statement: 

“We in Delhi-Taylor feel that inter- 
est in political activity will gain consid- 
erable momemtum among oil compa- 
nies in the next few years. Our com- 
pany urges employees to be active in 
political campaigns both on the local 
and the national level. 

“The company has no formal pro- 
gram of political activity but we have 
found that we can effectively reach em- 
ployees and stockholders by informing 
them of issues through memos, letters, 
and articles in the company publica- 
tion. 

“At the present time, we contem- 
plate continuing this informal political 
program.” 


Biggest Political Problem 

When asked what the biggest politi- 
cal problem of the industry was, most 
companies turned to a broad view of 
political experience. Here are some of 
the answers: 

“The biggest political problem fac- 
ing the industry is at the same time its 
biggest public relations problem: How 
to get the true facts about the indus- 
try across to citizens and legislators in 
consuming (that is, non-producing) 
states, in order that legislative pro- 
posals can be considered intelligently. 
Most of the industry's political prob- 
lems stem from closely held beliefs 
that it is fabulously rich, tends toward 
monopoly, enjoys special privilege, 
wields great power, is out to ‘gouge’ 
the public and can do so at will. With 
this kind of opinion prevailing, legis 
lators from consuming states almost 
dare not support legislation that will 
help solve such problems as natural 
gas regulation. To do so may be tanta- 
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Unfinished Political Business in Congress 


|. Percentage Depletion. A large 
number of bills calling for re- 
ducing by varying amounts the 27'2 
percent rate of the present act were 
introduced last session. Only one 
came to a vote and it was defeated 
in the Senate 54 to 21. In 1960 
“liberals” are expected to make an- 
other determined effort to enact 
legislation to cut the deduction. 
Said J. Ed Warren, president of 
Cities Service, before National Pe- 
troleum Association, “Any argu- 


ment that this tax is beneficial only 

to the producers of petroleum is a 
delusion unsupported by facts.” 
We must keep percentage de- 
pletion at all costs. Reducing 
allowance would hurt every 
operation from exploration to 


final sale 


2. Natural Gas Act. Independent 

gas producers (regulated by Fed- 
eral Power Commission since the 
Phillips decision) have been dis- 
couraged by three presidential vetoes 
after legislation was passed to re- 
lieve them of some controls. Present 
conditions are almost intolerable 
but supply shortages appear to be 
a long way off. Administration 
sponsorship seems to be the only 
means of getting this on the road. 

Said Gordon Simpson, president 
of Independent Petroleum Associa- 
tion of America and of General 
American Oil Company, to Texas 
Mid-Continent Oil and Gas Asso- 
ciation, “Are we facing a situation 
where a government examiner is 
assigned to every producer of gas 
to tailor-make standards and issue 
regulations? Such a system is in- 
conceivable.” 

Some relief from FPC con- 
trol is essential to orderly 
development of natural gas 
industry. 


3. Imports. The administration has 

imposed mandatory controls over 
oil imports, using a complicated 
quota system. There were repeated 
warnings that if prices rose, quotas 
would be enlarged. Strangely 
enough, prices began eroding, yet 
restrictions have been relaxed in 
some instances and there is a report 
that President Eisenhower may 
raise oil quotas. 

Said Robert G. Dunlop, president 
of Sun Oil, before Delaware Oil- 
men’s Association, “Surely equal 
treatment for all must have been a 
consideration of those who designed 
the quota system, but its result is 


unequal treatment. Worse yet, it 
freezes-in the unequal treatment and 
denies to the managements of in- 
dividual companies the opportunity 
to work out their own salvation with 
all facing an identical deterrent to 
importation. A realistic tariff that 
would apply to all importers would 
constitute such a deterrent.” 
lf Congress acts on imports 
control, it could be worse than 
now. Tariff seems least detri- 
mental. 
4. Excise Taxes. Most objection- 

able legislation specifically hitting 
the petroleum industry this year is 
excise taxes on oil products. Federal 
government imposed an added 1 
cent a gallon tax on gasoline and 
diesel oil for 21 months. Several 
states increased gasoline levy. 

Oil Facts (publication of Com- 
mittee on Public Affairs, American 
Petroleum Institute) reported: “The 
new increase means that on a na- 
tionwide average, taxes have hit the 
47 percent level... With the latest 
federal hike motorists will pay about 
$4.8 billion in taxes this year and 
an estimated $5.4 billion in 1960. 
Of the 1960 total almost $2.3 billion 
will go to the federal government 
and more than $3.1 billion to state 
and local coffers.” 
We're going to be taxed right 
out of business if the progres- 
sion of the “bite” isn't halted. 
5. National Fuel Policy. Approval 

of a national fuels policy has been 
sought by the last three U. S. 
presidents and was recommended by 
the Hoover Commission. This year 
a concurrent resolution was almost 


se 


THIS IS A PLEASURE CAR? 


passed authorizing a joint 16-mem- 
ber Senate and House committee to 
study and report back a plan for 
establishing such a policy. It was 
held in committee at the last moment 
when it was pointed out that end- 
use controls were implicit in the 
resolution. Coal interests believe 
end-use controls will protect the 
coal market. 
You get one control, you 
have to have controls to handle 
it. The coal industry 
competitors controlled. 
6. Mineral Leasing. President Eisen- 

hower vetoed a bill to double to 
600,000 acres the area one company 
may lease in Alaska but Alaskans 
may try again. A study was proposed 
on mineral leasing of U. S. govern- 
ment lands. Competitive bidding was 
suggested instead of flat lease rates. 

Let's keep leasing simple. 

7. Naval Reserves. The President 
requested that Congress study a 
formula for disposing of Naval Pe- 
troleum reserves but nothing was 
done. Another effort is expected. 

At present few things make 
less sense than NPR's but “lib- 
erals” fight any plan to take the 
government out of public 
power-energy projects. 

Tanker Allocations. Legislation 

is proposed by independent tanker 
owners and seamen unions that 50 
percent of oil imports must be 
shipped in VU. S. flag tankers. 

Many oil company tankers 
carry flags of other nations be- 
cause of lower costs and less 
regulations. This would add 
controls to controls. 


wants 


Cartoon by Bill McClanahan in The Dallas Morning News. Reprinted by permission 
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Management Defines Biggest Political Problem 


mount to political suicide. Until these 
attitudes can be changed by getting the 
true facts understood, the industry will 
continue to have political problems of 
substantial size.” A. L. Solliday, presi- 
dent, Pan American Petroleum Corpo- 
ration. 

“The biggest political problem in the 
industry stems from the need for politi- 
cal interest on the part of well in- 
formed employees and other citizens at 
large, at the grass-roots level. When 
this interest is created in sufficient 
strength, the nation will be far along 
toward developing a political climate 
most favorable to our free enterprise 
system, and to having government that 
effects the greatest fiscal economies 
and efficiency in administration.” K. S. 
Adams, chairman, Phillips Petroleum 
Company. 


A . to understand politics and 
politicians, and in turn, to help poli- 
ticians understand the industry. The in- 
dustry’s effort to gain the sympathetic 
understanding of employees and other 
publics should help to make some prog- 
ress toward this goal. Expressed an- 
other way, a customer who approves 
of our products and services doesn’t 
necessarily approve of the business and 
economic climate which make those 
products and services possible. Our job 
is to show our customers — and em- 
ployees and politicians and our other 
publics—that only with a good climate 
are good products and services pos- 
sible.” George F. Getty II, president, 
Tidewater Oil Company. 


“It's the same as the problem is 
nationwide, namely, apathy of the in- 
dividual voter. We feel that if all 
qualified voters, or at least a substan- 
tial number of them, would vote on 
election day a lot of our problems 
would be solved.” Wallace C. Thomp- 
son, president, General Crude Oil 
Company. 


“We believe the principal political 
problem facing business today is the 
unsound action by certain legislators 
and government agencies which are 
steadily undermining the competitive 
enterprise system and thereby worsen- 


ing the country’s economic well-being. 
This is particularly true in the oil in- 
dustry as evidenced by: 


a. Increasing government controls 


b. Attempts to impose inequitable 
taxation. 


Continual harassment in the form 
of investigation and legal suits.” 
The Atlantic Refining Company. 


“I think it is its inability to present 
a valid point of view effectively. The 
industry does have a good point, but 
some members are inclined to act 
in a headstrong way or are apt to use 
too many incomprehensible statistics.” 
James S. Cleaver, General American 
Oil Company of Texas. 


“It is difficult to select the biggest 
problem in the oil industry that may 
be affected by political activity. Per- 
haps one of the more difficult politi- 
cal problems is that of finding ways to 
explain and describe the economic ef- 
fects of legislative and regulatory 
actions so that decisions by legislators 
and commissioners may be determined 
by economic judgment and a full con- 
sideration of pertinent factual infor- 
mation.” Standard Oil (Indiana). 


“It is my opinion that political 
apathy is the biggest problem faced by 
business today, however, if any head- 
way has been made along political lines 
the past year I believe it is in the direc- 
tion of political awareness.” J. A 
Vickers, president, The Vickers Petro- 
leum Co., Inc. 


“For several decades there has been 
a succession of federal laws establish- 
ing a framework of limitations and 
ground rules with which business must 
conform. During this time government 
and politics have been getting more 
and more into business and business 
men at the same time have been get 
ting more and more out of politics 
Such abdication of political responsi- 
bility has led to the businessmen’s in- 
fluence becoming nearly negative so 
that when their voices have been occa- 
sionally heard, they have been dubbed 
reactionary, anti-labor, or something 


“Our most difficult problem 
is excessive inventory situations.” 


“...political apathy is the biggest 
problem faced by industry today.” 
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else derogatory.” Harry J. Kennedy, 
senior vice president, Continental Oil. 


“As we see it, the biggest political 
problem of the industry is based on 
developing an understanding of our 
private enterprise system and gaining 
equitable consideration for it among 
appointed and elected government of 
ficials, as well as the general electorate.” 
C. T. Foster, chairman, The Standard 
Oil Company (Ohio). 


Legislative Problems 
“Our industry is faced with three 
major problems which, in the order 
of their importance, are 
“1. The wholly absurd and impos 

sible situation which exists in 
the natural gas business brought 
about by control of prices at 
the wellhead by the Federal 
Power Commission; 
The problem of securing and 
maintaining a proper balance 
between the supply of domestic 
and foreign oil; and 
The necessity for convincing 
the American people that the 
continuation of the 27'2 per 
cent depletion allowance is nec 
essary and desirable in the in 
terest of national security 

J. R. Parten, president, Woodley Petro- 

leum Company. 


“Our most difficult problem is exces- 
sive inventory situation. This is being 
resolutely attacked. I anticipate that 
within the next few months this prob 
lem will have been dealt with effec 
tively.” Judge Gordon Simpson, Gen- 
eral American Oil Company of Texas. 


“Of the many political problems 
facing the industry, including statu 
tory tax depletion and imports’ regu 
lation, I consider the biggest to be that 
of obtaining an end or change in the 
regulation of natural gas in order that 
its price may reflect its commodity or 
energy value.” R. I. Galland, presi 
dent, American Petrofina Company. 


“In my opinion, the biggest political 
problems facing this industry at the 
present time are tax reform and labor 
reform.” F. O. Koontz, president 
Quaker State Oil Refining Corporation. 


What's It Worth? 

Asked if any headway has been made 
in the last year by company political 
activities everybody agreed the project 
was long term and could hardly be 
valued concretely as yet. 

Tidewater felt there was gain in “a 
growing awareness of the need to de 
velop, with politicians in particular, a 
mutual understanding of our problems 
There is considerable hope because of 
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the earnest attitude taken by most com- 
panies to develop a working relation 
with politics, that the industry has a 
realistic conception of both the gravity 
of the situation and the need for a 
straight-forward, vigorous effort to im- 
prove it.” 

Vickers Petroleum goes along with 
this view. “If any headway has been 
made along political lines during the 
past year, we believe it is in the direc- 
tion of the importance of political 
awareness. We have studied the pro- 
grams being undertaken by Gulf, Gen- 
eral Electric and others and by next 
spring, should have a program under- 
way.” 

According to Standard Oil (Indiana) 
“There is evidence that indicates more 
companies are informing their publics 
about legislative and political activities 
that affect their businesses. This, we 
believe, is progress. We have been do- 
ing this for a long time and will con- 
tinue to do so. 

“In our own company we know that 
more employees are politically knowl- 
edgeable and concerned about political 
activities in their own precincts and 
wards. To the extent that the company 
has encouraged such interest, we can 
say that we have made headway.” 

Atlantic Refining mentioned another 
angle: “Probably the most significant 
headway made during the past year by 
Atlantic and some of the other major 
companies has been the increased fre- 
quency and vigor with which they have 
spoken out on political issues affecting 
the business climate. This type of ac- 
tivity should certainly be a part of any 
business political program and must 
be continued if employees, stockhold- 
ers, and the general public are to be 
kept informed on important issues of 
the day.” 


Interest Increased 

The number of companies who were 
studying a public affairs program or 
have one under consideration was more 
than double that a year ago at this 
time. As Mr. J. H. Young, of South 
Penn Oil Company, said, his company 
is certainly interested in public affairs 
and political policies, but its overall 
program has not been fully resolved. 
“It is believed necessary to proceed 
cautiously as the problems involved are 
of a controversial nature and we be- 
lieve so far as our company is con- 
cerned action in that direction must be 
tempered with restraint.” 

Although there is surface disagree- 
ment about advisability of a political 
policy, there isn’t much difference in 
the methods, although some companies 
are more diligent in acting. 

Mr. Parten of Woodley Petroleum 
mentions that his company has ad- 
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What Kind of People Are Needed? 


In setting up a special public affairs 
department or in assigning some per- 
son to handle political action programs, 
a new type of personnel is needed. 
Qualifications of those who have filled 
these newly created jobs will be of 
interest. 

Harold S. Skinner, who heads Con- 
oco’s public affairs department, was 
formerly the company’s associate gen- 
eral counsel. He joined Continental as 
an attorney in 1948 and was promoted 
to general attorney for the company’s 
central region, Oklahoma City, in 1951. 
He acted as assistant general manager 
of the central region and later of the 
southwestern region. He was assistant 
to the president 1954 to 1956, when he 
became associate general counsel. 

Basil R. Littin, Conoco’s associate 
director of public affairs, had been with 
Hill and Knowlton, Inc., public rela- 
tions counseling firm of New York, for 
many years. He has also been a key 
account executive on numerous indus- 
trial accounts, both in Washington and 
New York, and had been manager of 
Hill and Knowlton’s Washington office 
before his recent appointment. 

Henry La Cossitt, Gulf’s new public 
relations representative in Washington, 
D. C., who will work on the political 
prograin, is a journalism graduate from 
the University of Missouri. He was on 
the staff of several large newspapers, 
has been a free lance writer, and served 
as editor of Collier's and associate edi- 
tor of American Magazine. He has 
written for motion picture companies, 
was a radio commentator for Mutual, 
and recently has been a consultant to 
American Petroleum Institute. 


George A. Lloyd, coordinator of 
public affairs for Esso Standard, spent 
his entire business life with Esso, hav- 
ing joined the Bayway refinery in 1924 
as a laboratory assistant and pilot plant 
operator. Five years later he went to 
the chemical treating department as a 
technical assistant and became head 
of this operation in 1933. Named pub- 
lic relations manager for the New Jer- 
sey refineries in 1945, he was trans- 
ferred a year later to the public rela- 
tions department in New York where 
he became assistant manager. Mr. 
Lloyd attended Newark College of En- 
gineering, majoring in chemistry and 
mathematics. 

In most companies any activities so 
far have been conducted jointly by 
public relations, industrial relations, 
and legal departments. In most instan- 
ces the public relations director has 
performed many duties in connection 
with political activities. Several public 
relations directors said they had at- 
tended political seminars and were or- 
ganizing voluntary classes for company 
employees. 

Qualifications for those in charge 
of public affairs for a corporation ob- 
viously puts public relations experience 
first. 

J. A. Ransford, Tidewater’s new 
Washington representative, has been 
an oilman for 35 years. He succeeds 
L. W. Parsons, Tidewater’s representa- 
tive since 1942. Ransford began his 
career at the Tidewater Avon refinery 
laboratory in 1927, after attending the 
University of California. He has been 
in marketing, including sales training, 
wholesale sales and export sales. 





herents of both major parties. Most 
companies do. This is definitely not 
a partisan project. 

Chief objective is to present facts to 
promote the side of business and in- 
dustry when political decisions are in 
the making. The need has grown be- 
cause other factors in our economic 
life—labor unions, “welfare” projects, 
cooperatives, public-owned business— 
have grown at the expense of private 
enterprise. 

One company president said he had 
decided that to develop a political at- 
titude or to try to influence the political 
thinking of employees, as well as stock- 
holders, is a little presumptuous. He 
pointed out the reaction to labor union 
efforts to influence voting in Congress 

particularly the James Carey letter 
—and concluded that it was better 
judgment not to attempt political in- 
fluence 

The incident he refers to certainly 


sets an example of what not to do. 
There can be no room for pushing or 
coersion. There is such a lack of under- 
standing of the petroleum industry, 
however, that it seems suicidal not to 
make every endeavor to show how leg- 
islation will affect oil and gas opera- 
tions. 

Distribution of well prepared pam- 
phlets on inflation, depletion, sales tax, 
natural gas act, etc., have obviously 
increased this year. 

This is entirely on the individual 
company political front — outside of 
any organization. The complete survey 
shows more action, more planning, 
more thinking on the political situation. 

A year ago there was a back-to-the- 
wall feeling about the Washington situ- 
ation. In the period since we have at 
least deviated from the “liberal” trend. 
Events of the year 1959 have created 
hope for a sounder economic attitude 
in government. *** 
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HOW TO BE A MANAGER 











Could the Man Below You Fill Your Spot? 


Gilbert C. Jacobus 


“Even for a beginner, knowledge of how to com- 


mand, plan, organize, and control is the indispensable 


complement of technical knowledge.” — Henri Fayol 


A NEW MEMBER of the board of directors of the Stand- 
ard Oil Company of New Jersey was elected May 28, 1958. 
This man started with a pipeline gang of the Carter Oil 
Company in 1933. By 1943 he was chief petroleum engineer 
and assistant manager of the production department. Jersey 
Standard took him as executive assistant in the producing 
coordination department in 1946 where he became deputy 
coordinator of producing in 1949, 

After a brief interval with an international affiliate, he 
was given the position of coordinator of producing activi- 
ties in 1954, becoming a board member in 1958.' His 
progress up the ladder of success was supported by people 
and a system that together insured availability of qualified 
replacements for supervisory and executive vacancies. 

In 1930, Mr. Teagle of Standard Oil of New Jersey 
stated that: “No executive has done his full duty until he 
has made available for promotion a man capable of assum- 
ing and administering his office.” 


KNOW YOUR COMPANY’S SELECTION SYSTEM 

Knowledge of how a subordinate can be brought to 
attention as a possible replacement is important to you as 
well as to him. In most cases your boss must decide you 
can be released before a promotion opportunity can be given 
to you. To let your boss know who’s available to take your 
place, some system may be operating, such as at North 
American Aviation. 

There, when a supervisory job is open a request may be 
initiated by a department head for the services of a Super- 
visory Selection Board. In making such a request there is 
given a description of the job opening together with a list 
of potential candidates. Obviously this affords a department 





In order to be ready for larger shoes 
have someone in mind for yours. 
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head the opportunity to submit the names of those he con- 
siders to be qualified candidates. 


Additional candidates may be added? to such a list from: 

1. The job analyst assigned to the department and 
familiar with both the job and the personnel. 

2. A file of candidates previously appraised but not 
yet selected. 

3. Self-nomination by persons seeking advancement. 

4. Other company employees, particularly other 
supervisors. 


In the North American Aviation system, information is 
presented to the Selection Board in considerable detail 
The man’s education and work experience, both at North 
American and elsewhere, is summarized and evaluated. 
his is supplemented by a battery of tests given each candi- 
date on: Mental ability, shop mathematics, job knowledge, 
and supervisory ability. 

The Supervisory Selection Board reviews the record on 
each candidate and by majority action selects the candidate. 


KNOW YOUR JOB 

A system such as that just described, or in the absence 
of such a system an exercise of your own personal judgment 
to select a candidate for promotion, involves a determina- 
tion of who is qualified for the job vacancy. Notice how 
the North American Aviation system starts with a list of 
potential candidates submitted by a department head. 

A basis for measuring or estimating “potential” obvious 
ly ought to exist under such a scheme of things. But poten- 
tial can have meaning only in relation to known needs 
What does it take to handle your job? 


ae, 


Every company has some 
kind of selection system 
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To fill your job, know your job. 


To know this, you must know what is required to be 
done day by day. As a pattern for viewing a subordinate’s 
potential, let's examine the usual responsibilities of first-line 
supervisors or foremen. Such supervisors must deal with 
the work and the employees of the work unit, and with the 
boss; sometimes with other supervisors on the same level of 
organization. 

In supervising work, isn’t a key responsibility that of 
getting out assigned jobs on time at an acceptable 
level of quality? This takes planning and scheduling ability. 
Here we see the need for understanding what are the results 
to be accomplished by the work group, how to apply physi- 
cal and human resources available, and how to balance 
flow of work to achieve such results. Throughout manage- 
ment literature the label “technical competence” is often 
applied to this ability. 

The supervising of subordinates also calls for human 
relations competence. Many, many volumes have been 
published on this subject, but a basic idea which runs 
through all such discussions is that the more successful 
supervisors exhibit genuine concern for subordinates. 

How to know what specifics to weave around this skeletal 
idea, however, becomes a bit of a problem in practice. One 
thing of which we can be certain is that it does not mean 
just “keeping people smiling constantly.” 


WHAT DO SUBORDINATES EXPECT? 

More than 750 employees of Rome Air Force Base gave 
expression to what they expected of their supervisors in 
a survey conducted by Professor Joseph K. Bailey.” Analyz- 
ing unsigned questionnaires, Professor Bailey pinpointe 
factors considered by the employees to be important. 

In the human relations area, factors that proved impor 
tant can be divided into two broad categories, the first of 
which involves skills related to the job. Put into question 
form, such “skills” factors give some guidance concerning 
a subordinate’s readiness to assume supervisory responsi 
bilities: 

*Does the candidate understand his work standards 
and can he describe them to others? 

Does the candidate know how to check work to be 
sure that work standards are met? 

Can the candidate train others in acceptable job per- 
formance? 

*Can the candidate stimulate others to do a good job? 
*Does the candidate know how to keep discipline 
among a group of employees? 


The second broad category of factors in the human rela- 
tions areas involves personal traits that employees expect 
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Supervisors to have. Professor Bailey’s study indicates ques- 
tions in this regard ought to be: 


*Can the candidate be expected to know personally 
and understand individuals of a work group? 

Can the candidate be expected to treat all members 
of a work group fairly? 

Can you expect that members of a work group will 
believe in and trust the candidate? 

Is the candidate a person who can be expected to 
praise good work? 

Can the candidate be expected to maintain self-con- 
trol in the face of work pressures? 


Other research studies focused on what it takes to have 
good supervision have reached parallel conclusions. For ex- 
ample, a study made in the Submarine Cable Division of the 
Simplex Wire and Cable Company (about 600 employees) 
identified 16 critical requirements that represent ‘the basic 
aspects of human behavior in successful foremen.* Con- 
siderable similarity shows up when compared with the 
results of the study made by Professor Bailey at the United 
States Air Force installation. 

Whatever the basis of factors for assessing supervisory 
potential, the task of measuring such factors in any really 
meaningful way is another problem to solve. This is a prop- 
osition that is far from simple. 

If your company has a psychological or other testing 
program in operation you might find that to be of some 
help. Otherwise you may find it necessary to fall back on 
your own ingenuity to devise ways which will enable you 
to convince your boss that a subordinate is ready for pro- 
motion. One of the best ways is to let the subordinate do 





Allow your subordinate to hold the reins 


parts of your job at various times and watch how well he 
does them. And keep a record for future reference. 

In any event, estimating potential worth as a supervisor 
is better than just playing a hunch even though such an 
estimate may be highly subjective in preparation. 


COMPANY DEVELOPMENT PLANS 

Many petroleum companies have put into practice a 
thoroughly systematized approach to insure availability of 
replacements for supervisory and executive positions. Such 
systems incorporate elements of appraising, training, and 
follow-up as well as selection. 

The management development plan of Standard Oil of 
New Jersey, for instance, involves four main steps: 


Organization planning. 
Selection of candidates. 
. Appraisals of executive abilities. 
4. Development or training. 


The fact that such a plan has been formalized in opera- 
tion does not, however, relieve management personnel of 
an individual obligation to see that new candidates for man- 
agement responsibilities become available. Standard Oil of 
New Jersey specifically notes in its organization manual 
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A replacement system and 
training program are quite valuable. 


that all levels of management must: “see that competent 
future management is under development.” 

The Creole Petroleum Corporation, a Jersey Standard 
operating affiliate, also introduced a formalized manage- 
ment development plan® although it was somewhat cautious 
in accepting and applying it. At the time the plan was 
started (1945) Creole was making a strong effort to increase 
oil production and the first impression was that there was 
no time for such a “frill.” However, H. W. Haight. then 
executive vice president for Creole, stated: 

“A good idea has a way of warming up a cold shoulder 
especially if it is backed up with some specific recom- 
mendations for action. 

“Creole, still in the midst of trying to find more oil and 
produce more, decided that executive development, though 
a hard chore at the outset, would not steal too much time 
and effort from more immediately productive work.” 

Standard Oil of California put its formalized executive 
development plan in operation in 1946. Under this plan 
a staff group counsels and assists management people in 
the appraising of performance and of management poten- 
tial. In addition to the usual factors of quantity and quality 
of work accomplished, and understanding of all phases of 
the work, this plan* called for appraisal of such factors as: 


‘Ability to size up a problem, get and evaluate the 
facts, reach sound conclusions, and present them in 


clear, concise manner. 

‘Ability to originate or develop constructive ideas and 
to take necessary steps to get things done. 

‘Ability and willingness to work with and for others 
toward best interests of all concerned. 

‘Ability to inspire in others the willingness and desire 
toward a given objective. 

Effect on other people as a result of his disposition, 
tact, enthusiasm, sincerity and appearance. 


The California Company management believes an execu- 
tive development program can be advantageous to both the 
management and the employees. For management there is 
a continuing availability of candidates with potential to fill 
management vacancies. For employees there is greater 
assurance that individual capability and effort will be 
rewarded. 

Regardless of systems used, however, each supervisor 
and executive needs to accept the basic responsibility of 
encouraging subordinates to develop themselves and of 
providing opportunities for such development to occur. 
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SEE THAT ONE CAN DO YOUR JOB 

Assuming that you are sufficiently competent to make 
a significant contribution in a more advanced position, 
you can do much toward gaining your own promotion 
opportunity if: 


You are well aware of the important aspects of your 
job. 

You understand what knowledge, skills and traits 
a subordinate should have in order to be a person 
who would get results in your job. 

You take the time and trouble to see to it that at 
least one subordinate does in fact acquire what is 
needed for handling your job. 


Did You Learn... 


1. What skills are important to be ready to assume super- 
visory responsibility? 
What personal traits should a person have to qualify as 
a supervisor? 
How do you decide what a subordinate needs specifi 
cally to fill your job? 
How can you tell what a subordinate is capable of 
doing? 
If your company has a selection system applicable to 
supervisory and executive positions, do you know how 
it works? 

6. Who is ready to take your job? 
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FROM HOUSTON: direct to Europe, Africa, the Near, Middle and Far East. 
FROM MIAMI: direct to South America. Daily service. FROM MONTREAL: direct 
to Europe, Africa, the Near, Middle and Far East. FROM NEW YORK: direct 
to all Europe and beyond; also to Curacao, Aruba and South America. 
IMPORTANT: Your cargo receives rapid ground handling. Awkward shapes 
easily accommodated. FOR PASSENGER SERVICE: Call your Travel Agent or KLM 
office. For cargo service: Contact your Cargo Agent, Forwarder or KLM office. 


KLM ROYAL DUTCH AIRLINES - 609 FIFTH AVENUE~ NEW YORK17, N.Y. 
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NEWS ON TEXACO PROGRESS 


Two views of 


progress... 


07 years apart 


YESTERDAY. Texaco’s first refinery at Port Arthur came into being 
in 1902 to turn the black crude oil — newly discovered in quantity — 
into useful products for mankind. Produced in simple stills, the first 
products were kerosine, naphtha, asphalt and primitive lubricants. 


TODAY. At Port Arthur, and at 11 other major Texaco refineries in the 


United States, ultra-modern chemical wizardry uses many methods to 
produce constantly improved gasolines, perfected lubricants, and a myriad EXA( ‘O 
of other petroleum products. Because these products are so vastly im- 


proved, you can drive a more powerful car — jet planes can fly faster and ... CONSTANT PROGRESS 
farther — industry can operate more efficiently. And because it has con- IN OIL’S FIRST CENTURY 
stantly planned ahead, Texaco’s growth has been continuous. 
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No gas! No liquid! 


AGN @) | DES =y-1 8 


nothing can disable 


EverSeal 


General American’s new cushion seal for floating roofs 


Tear it! Gouge it! Puncture it! The 
seal will hold. No matter what 
the damage, it will not burst or 
rupture! There’s nothing in 
EVERSEAL to spill or leak. 

Urethane cushions firmly joined 
and enclosed in a vapor-tight, no- 
scuff envelope of BUNA “N” and 
PVC are protected by the General 
American weather hood. 

EVERSEAL resists the abra- 
sive action of rough tank walls, 
yet will not scratch or damage 
tank coatings. 

Get the complete details about 
EVERSEAL! Write the General 
American office nearest you. For 
any type of conservation struc- 
ture, it pays to plan with General 
American 


WHY THE NEW GENERAL AMERICAN 
EVERSEAL IS FAR BETTER 
THAN ANY TUBE TYPE SEAL 


. No liquid or gas to leak 
2. Replace entire seal or a section without taking roof 


out of service 


3. EVERSEAL will accommodate a 10” variation 


in annular space between roof and shell 


. No moving parts—nothing to corrode 
. Costs less than most other seals 
5. Permits full travel of roof, yet rides easily over 


projections on shell and maintains seal 


. Protected from sun, rain, snow and dirt by the 


General American weather hood 


. Eliminates buildup of vapors in seal area 
. Will not freeze to sides of tank 
. Provides full protection for oxygen-sensitive stocks 


PATENTS PENDING 


Plate & Welding Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 3, Illinois « Offices in Principal Cities 
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Keeping tabs on 9,300 miles of pipeline... 


va 


Teletype equipment is control key to 
giant pipeline operation 


This new and highly functional Teletype message 
center . . . along with 6,472 miles of Teletype circuits 

. . are essential elements of a major pipeline company’s 
communications and control system. As many as 40,000 
messages and 30,000 ‘“‘run tickets’’ are handled each 
month. And, as a by-product, the Teletype equipment 
at the message center also provides data for accounting 
needs, in time-saving punched tape form. 


Control System. This Teletype network provides the 
chief dispatcher at headquarters with a constant stream 
of data on 200 pump and compressor stations—relayed 
to headquarters through five divisional points. It also 
supplies him with vital weather information and car- 
ries his decisions and instructions back to the field 
stations. Teletype equipment provides a printed record 
of all data and instructions at each end—so there is 
less chance for costly errors in dispatching crude or 
product runs. 


Accounting. As ‘run tickets” are received at the mes- 
sage center, Teletype equipment automatically produces 
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punched tape—which the accounting department is 
able to transfer directly to business machines. No lost 


motion, no recopying required. 


Additional Information. Teletype equipment is speed 

ing communications, cutting costs for many companies, 
many industries. If you would like to have information 
on the latest model Teletype equipment, write to Tele 

type Corporation, Dept. 90-L, 4100 Fullerton Avenue, 
Chicago 39, Illinois. 


TELETYPE 


CORPORATION 


sussioiary or Western Electric Company we 
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Vogt i atic 


prow: 4 ved on WT Pe ae CPL 


face unit for production 
of Para-Xylene by frac- 
tional crystallation. 

Insert shows detail of 
Vogt Spring Type Scraper. 


... And Here’s How: 


1. Rotating scraper action continuously 
sweeps surfaces clean even while 
processing highly adhesive materials. 


. Uniform rate of heat transfer keeps 
crystallization under control and dis- 
charges crystals as a slurry. 


. Product is thoroughly mixed by 
scraper blades as it flows. 


. Closed, pressure-type system permits 
use of flammable, volatile and ex- 
pensive solvents with complete safety 
and no solvent loss. 


Units fabricated from a broad range 
of materials co suit process stream 
characteristics. 

Write for Literature. Address Dept. 24A-XRI 





Listed here is a wide variety of materials which have been successfully processed with Vogt 
Scraped Surface Exchangers in the chemical, petro-chemical, petroleum and related industries. 


Benzene Hexachloride Naphthalene Sugar Syrup 

Caustic Soda Paratone & Solids Sulfur-Oil Mix 

Caustic Potash Phenolic Resins Sulphate Solution 

Clay Polyester Liquid Tall Oil-Naphtha-Sulfuric 
Cylinder Stock Pressed Distillate Acid Solutions 
Para-Dichlorbenzene Reduced Petroleum Tetrachloro Benzene 
Fatty Acid Solutions Waxy Oil-Solvent Mix Viscose 

Fish Oil Soybean Oil Wax Slurry 

Linseed Oil Sperm Oil Para-Xylene 


‘ 
HENRY VOGT MACHINE CO. . 


Louisville 10, Ky. 
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Only SOMASTIC® does so much for so little— 
VVah da e- tJ eo) al-th ed aal-t-)elom e}lel—merel-talale, 
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SOMASTIC 
COATEG Pipe 


SOMASTIC 
CUATER Ming 








SUMARTIC 


SGMASTIC 





UNDERWATER LINES 








Economy in the long run 


The virtual permanence in Somastic Pipe 
Coating provides economy in the long run 
by making the investment a lasting, paying 
one. Wherever corrosion is a hazard or 
wherever maintenance or waterway pollu- 
tion is a problem, you will find that Somastic 
Pipe Coating is a paying program. In 
marshy ground and areas of high water 
high corrosive potential, 


rivers and bays, in soils with 


in the long run. In populated areas or in 
expanding areas, Somastic Pipe Coating is 
good insurance against costly repairs. 

In the Rocky Mountains, on the midwest 
plains, in South American jungles, across 
Arabian deserts, in metropolitan Los 
Angeles, in fact, around the world, hun- 
dreds of installations of Somastic Coated 
Pipe extending over thou- 
sands of miles, attest its per- 
manence and economy. 

Write for free brochure 


POLLUTION DANGERS 





table, on submarine loading 
Somastic Pipe Coating pays 49 LININGS on Somastic Pipe Coating. 


lines and crossings under 
“DIVISION OF AMERICAN PIPE AND CONSTRUCTION COMPANY" 


2414 East 223rd Street, Wilmington, California « P.O. Box 457 « Phones: NEvada 6-1771 — TErmina!l 5-8201 
Rail Address, Pacific Electric, Watson, California 
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Over-Refining Will Liquidate Producer 


Even with crude oil in tight supply in some areas, 


price erosion continues... Distress sales for product 


surplus pulls industry’s profit margin down dangerously 


Jake L. Hamon 


OUR INVENTORY MISMANAGE- 
MENT is liquidating the domestic 
producer and the domestic producing 
industry. We are facing rising cost of 
finding and producing oil and seeing 
the price we receive for our crude oil 
go down. We are not making any 
money. Sure, our earnings look better 
the first six months of 1959 than they 
did in the like period of 1958. They 
should look a lot better, though, be- 
cause 1958 was a lousy year. Remem- 
ber also the whole score for the year 
isn't in yet, and the steel strike doesn’t 
help the outlook for the last half of 
this year. 

Thanks to our scientists, engineers 
and the tremendous amount of money 
spent on research, our technical prog- 
ress has been amazing. We are able 
to drill deeper and deeper. The obsta- 
cles that the offshore operators have 
overcome are in themselves inspiring 
We have wise conservation laws, we 
conserve our gas, we use our water 
drive knowledge to recover ever greater 
amounts of oil and gas from Mother 
Earth. Our salt water disposal record 
alone is one that we can be proud of 

In fact, in exploring, developing and 
producing we do a job that is intelli- 
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In this plea for sound control 
of inventories, Jake L. Hamon 
has followed his firm belief in 
industry's ability to run its own 
business. A domestic wildcatter 
and producer, he has a broad 
grasp of the industry outside his 
own branch. We think his advice 
(given in a speech before Texas 
Mid-Continent Oil and Gas As- 
sociation) is good not only at 
this time but for all time. 


gent and worthwhile. What do we do, 
though, when we come to the laws of 
supply and demand? The answer is 
that we act like a bunch of blithering 
idiots. Here is a great fundamental in- 
dustry that should be in good shape, 
but instead is in a bad way 


Domestic Producers Hurt 

The domestic producer is almost 
helpless these days, and some in des- 
peration are resorting to measures that 
are apparently silly, but if successful 
could be tragic. Up in my native state 
of Oklahoma they have formed the 
Independent Producers and Royalty 
Owners Association to get a minimum 
allowable of 50 bbl a day and are cir- 
culating petitions calling for an elec- 
tion to obtain this result by law. I am 
a former Okie, still operate exten- 
sively there, and am proud of my na- 
tive state. I can’t agree with this unwise 
movement. You can drive a horse to 
water, but you can’t make him drink, 
and you can’t make anyone buy oil 
when he doesn’t want it. Oklahoma's 
experience in the recent past proves 
that. Prodded by the overzealous pro- 
ducers, the Corporation Commission 
tried that. The result was that three 


or four large purchasers withdrew 
from the state. 

The cause of the present unwise 
move up there is understandable. Pro- 
ducers have cooperated with the regu- 
latory bodies in the various South- 
western states in holding their crude 
oil production down to market demand 
What has happened? In the past year 
prices for crude oil have continually 
declined. Within the last month or so 
there have been announcements of 
additional price cuts in widely scattered 
areas in the oil patches. So in despera- 
tion these Oklahomans in the OIPRO, 
like Samson, are going to unwittingly 
destroy themselves to call attention to 
their plight. 

For the past 18 months, we pro- 
ducers in Dallas have met monthly to 
discuss the serious statistical imbalance 
in our business. Time after time, we 
have gone down in groups or sent a 
representative to present our views to 
the Railroad Commission at the state- 
wide hearings. We did it in the spirit 
of self interest. We wanted to stay in 
business. We didn’t want to be liqui- 
dated. 

After all, the profession of being a 
wildcatter and an oil producer is an 
honorable one. By our efforts we add to 
the wealth of the state and of the na- 
tion. We provide jobs for many em- 
ployees, we buy a lot of services and 
materials. We pay a lot of ad valorem 
taxes that keep the finances of the 
schools, cities and counties in good 
running shape. Our honorable business 
is highly competitive, very risky, heart- 
breaking at times, full of troubles, but 
fascinating. The average oil producer 
is a hard-working guy. He supports 
schools and churches and is a good 
citizen. We perform a good service, 
and can justify our existence. 

We are aware of the overall prob- 
lems that confront our industry, and 
work cooperatively with the large, in- 
tegrated companies at the local, state 
and national levels, to help solve them. 
1 ask you, should we as a group, or 
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... Sets new 
performance standards 


Two special features combine to make the 
all-new Horton Fabric Seal the tightest 
fitting fabric seal ever offered . . . and pro- 
vide standards of performance never be- 
fore possible with a fabric type seal. 


® New sealing band material, only recent- 
ly developed, fulfill all of CB&lI’s rigid 
and long-sought requirements for product 
resistance, abrasion service and durability. 


New design insures a positive centering 
force for the roof and holds the sealing 
band in intimate contact with the tank 
shell for the full travel of the roof... even 
if the tank is out-of-round. 


Prolonged laboratory tests and field 
service under the most severe conditions 
have proven the seal’s superlative per- 
formance in safety, durability and service. 
For further details write the nearest CB&I 
office for our new brochure: 

The Horton Fabric Seal. 


Gl 


CB&l’s 35 years of building more floating 
roof tanks than all other manufacturers 
combined is at your service. For an ac- 
curate appraisal of the proper sealing 
mechanism for your storage conditions, 
contact your nearest CB&l office. 


NOW... the closest fitting tabric 
seal available for 
Floating Roots 


SAFE 


®@ Galvanized weather shield serves as elex 
trical bond between roof and shell 


@ Explosive mixtures directly above liquid 
are eliminated 


DURABLE 


® Product and abrasion resistant buna N 
tough nylon fabric for long wear, tight sea 


® interieafed galvanized weather shield 
protects sealing band from reflected sur 
light, rain, snow, etc 


SERVICEAGLE 
@ Full protection for oxygen sensitive stock: 


® All moving parts immersed as protectior 
against corrosion 


® Intimate contact to tank shell, including 
irregularities, for full travel of floating roof 


o 7 
Chicago Bridge & Iron Company === 
Atlanta + Birmingham + Boston + Chicago + Cleveland + Detroit + Houston + Kansas City (Me.) 
New Orleans « New York + Philadelphia + Pittsburgh « Salt Lake City 
San Francisco + Seattle + South Pasadena + Tulsa 
Plants in Birmingham + Chicago + Salt Lake City + Greenville, Po. « New Costle, Deleware 
SUBSIDIARIES 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Coreces; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes itde., Rio de Janeire 
REPRESENTATIVES AND LICENSEES 
Australie, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 





should the domestic producing indus- 
try as a whole pass out of existence due 
to the inability of the refiners and mar- 
keters to properly manage their inven- 
tory problems? Yet, that is happening 
now. I'm not pessimistic, I'm factual, 
calm and deadly serious about this 
problem. I'm saying nothing that is 
new; you've heard it before. 

No Excuse for Over-Supply 

There is no excuse for our being in 
such bad shape. No other industry has 
better statistical dope than we do. 
Every week we know how much crude 
oil and its four products are in stor- 
age. This is even broken down so that 
we know the stock position in the 
various regions of our country. We 
know what refinery runs are, what im- 
ports are, and what product prices are. 
Once a year at the March hearing of 
the Texas Railroad Commission the 
entire industry makes its estimates of 
ample or desirable stock levels of crude 
oil and products for April and also for 
the coming November. The regulatory 
bodies in the various states limit pro- 
duction to market demand to prevent 
aboveground waste, and to promote 
sound conservation. The Federal Gov 
ernment, in the interests of national 
defense, regulates the amount of oil 
that can come into this country. The 
industry has brilliant statisticians and 
economists in positions of importance 
among the various units. 

With such an abundance of informa- 
tion, we should be able to run our busi- 
ness better than any other industry. 

Let’s look at our record for the last 
decade and see how we have misman- 
aged our inventories. I am talking about 
available stocks for sale to customers, 
which does not include pipeline fill, 
tank bottoms, etc. More automobiles 
in everybody's hands brought the use 
of gasoline up 58 percent in this decade, 
but gasoline stocks increased 125 per- 
cent. Kerosine demand increased 7 per- 
cent, but stored stocks increased 11 
percent. Our demand for distillate in- 
creased 87 percent, but our stocks 
increased 103 percent. Our industry 
carries too much stock on hand. 


Saved by Bells! 

This causes us to live in a constant 
state of crisis. Talk about a prizefighter 
being saved from a knockdown by the 
bell! In the last 10 years we've really 
been saved by a whole flock of bells. 
The kind of bells was mostly world 
tragedies such as the Korean War, Mos- 
sadegh’s action in Iran in shutting 
down the oil fields and the big refinery 
at Abadan, and Nasser’s closing the 
Suez Canal and the dynamiting of the 
pipelines through Syria. 

The weatherman has rung a bell or 
two for us in the way of unusually 
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cold winters that helped bring stocks 
down to manageable levels. Refinery 
strikes this year, as well as in past years, 
have been a godsend to the entire in- 
dustry from a standpoint of inventory 
correction, despite their unfortunate 
impact on the individual companies 
that were involved, and our country’s 
general economy. 

Recently crude stocks were down to 
desirable levels, solely because they 
were eaten up by refiner overrunning. 
In gasoline stocks, our record has been 
simply terrible and verges on the un- 
believable. We started out 10 years ago 
with too much gasoline on hand, and 
we have continued to put more and 
more of it in storage until now at the 
end of our high consuming season, we 
have 183 million bbi on hand. Our dis- 
mal decade reflects that these same 
conditions pertain to kerosine, dis- 
tillates and residual. 

These excessive stocks cost the in- 
dustry a lot of money to carry them: 
they cause aboveground waste in evap- 
oration losses of crude oil and products 
and depress prices 


Lure of Unit Cost Cuts 

Cause of these excessive stocks is 
due to the great zeal on the part of 
refiners to lower their unit costs. To 
start understanding this problem, you 
have first to realize that there is an 
excess refinery capacity in this country 
as well as an excess producing capac- 
ity. This excess refining capacity seems 
to be something the refining people 
can't let alone, so they use it to lower 
their unit costs. 

To you producers, Unit Cost is like 
your lifting cost. You have to pay your 
pumper the same salary on 8 producing 
days as you do on 16 days. At 16 days 
you produce more barrels for the same 
expense, thus lowering your lifting or 
unit costs. 

The refiner loves to see those unit 
costs go down, so he keeps refinery 
runs at high rates without regard to the 
fact that he is building up excess stocks 
His company doesn't really gain by 
this, because the marketing department 
has to sell this surplus at distress prices. 
which in turn lowers the prices of all 
their products. In turn, all products 
made by other refiners must move to 
the markets at these distress prices 
This has been going on for years, but 
this year the record is even worse. 

Refinery runs, despite strikes, have 
averaged 8 million bbl a day this year. 
This was too high by about 300,000 
bbl a day. Present rate of refinery runs 
is just about 400,000 bbl a day too 
high and it won't be corrected, I sup- 
pose, until refined prices drop to pieces, 
and management directs the refining 
department to reduce runs, or perhaps 
the price of crude oil will take another 


downward swing. The producing 
branch is thus made to suffer unjustly 


for something it is helpless to correct 


Brought Reduced Earnings 

The industry's poor record of inven- 
tory management has reflected itself 
in reduced earnings. There is a big job 
ahead of us to attract additional capital 
to meet the needs of our growing popu- 
lation. The last two years, when the 
money market was easier, a large num- 
ber of companies obtained additional 
funds to finance expenditures. Obvi- 
ously, the same money would cost 
more today. I am afraid that as our 
earnings drop lower we won't be able 
to find the capital to keep up with the 
job the oil industry has ahead of it, 
because it won't have an earning rec- 
ord to justify additional loans or equity 
money. 

The responsibility of the industry 
rests in the hands of the management 
of about 30 companies. The regulatory 
bodies, particularly the Texas Railroad 
Commission, have done a great job in 
preventing aboveground waste. There 
must be a realization on the part of 
management that it must step in and 
avert disaster. 

Already the number of drilling rigs 
have declined in Texas. Many geolo- 
gists and seismograph crews are out 
of work. The producers have requested 
the Railroad Commission to hold their 
allowables down in order that above- 


ground waste could be reduced. Crude 
oil as a result is in tight supply, but 
price erosion continues. 


Inventory Control Vital 

Industry unity is becoming a dirty 
word at this time, when it is needed 
more than ever. I am fearful that we 
are losing that solidarity that we need 
so much. The formation of the OIPRO 
group in Oklahoma, unwise as it is, is 
perhaps just a forerunner of what we 
can expect to develop all through the 
Southwest unless the matter of in- 
ventory control is taken away from the 
refining branch and put in the hands 
of top management. 

Too much importance has been given 
to foreign oil, and too little regard 
has been given to domestic oil. The time 
has come to realize that foreign oil, 
subject as it is to the whims and ca- 
prices of revenue-hungry officials, may 
become unprofitable. The very insta- 
bility of the governments in_ these 
countries is too well known to be dis- 
regarded. 

The domestic producing industry is 
about to become unprofitable by mis- 
management of inventories. The day 
could well come when it would be im- 
portant that it be profitable. Let’s stop 
overrunning and overrefining before 


it’s too late. x*x* 
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How to get a bigger share of the diesel market 


Formulate superior diesel fuels using DuPont FOA-2 to reduce filter plugging 


When you add Du Pont Fuel Oil Ad- 
ditive No. 2 to your lower grade 
stocks, you cut down the rate of 
sludge formation and greatly im- 
prove the fuel. 

This is because FOA-2 is an ex- 
cellent dispersant and solubilizer. It 
reduces the size of insoluble residue 
particles. The tiny particles can then 
flow through the system and burn 
with the oil. Consequently, filter- 
clogging and injector-sticking are 
greatly reduced. 


Better filterability of 
FOA-2 treated fuel is 
shown here. The fil 
ter at the left was 
logged in a week's 
use of untreated 
economy fue The 
clean filter at the 
right was used sev 
eral weeks in an 
economy fuel wiih 
FOA-2 added 
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Performance tests have demon- 
strated the effectiveness of FOA-2. 
For example, in one test with a 
heavy cycle stock treated with FOA- 
2, the engines ran for 35 days with- 
out changing filters and without ap- 
preciable pressure drop. Without 
FOA-2, the filters became blocked in 
one week. 

FOA-2 not only cuts sludge forma- 
tion, it often cleans parts where 
sludge has begun to build up. 

Being ashless, FOA-2 does not 


contribute to exhaust stack sparking 

Because of its many outstanding 
advantages, Du Pont FOA-2 is now 
being widely and successfully used 
by many oil companies in the diesel 
fuels supplied to the nation’s lead 
ing railroads. 

Your Du Pont representative can 
fill you in with further details. Or 
you can write for more information 
to E. I. du Pont de Nemours & Co 
(Inc.), Petroleum Chemicals Divi 
sion, Wilmington 98, Delaware 


Tetraethyl Lead 


Better Things for Better Living 
. through Chemistry 


and other 


Petroleum Additives 


A-32a 





THE VITAL JOB OF PROVIDING THE 
UTMOST IN PIPE LINE PROTECTION 
is the basic function of Nicolet Indus- 
tries. To this end, Nicolet manufactures 
ASBESTOS PIPE LINE FELTS that are spe- 
cifically formulated for any general or 
special set of conditions. 


In addition to the popular STANDARD and 
TUFBESTOS Felts (Tar or Asphalt satu- 
rated, Glass Reinforced or Plain, Perfo- 
rated or Non-Perforated), Nicolet offers 
Reflecto Asbestos Pipe Line Felt ...a 
wrap which is capable of reducing enamel 
temperatures as much as 30%. It is 
strong and tough, with built-in neoprene. 
It is light — easy to handle and econom- 
ical to ship. It is completely compatible 
with enamels and shows application 
savings in mill wrap and over-the-ditch 
operations. 


Nicolet Industries is an integrated source 
of Pipe Line Protection — “‘from Asbestos 
Mine to Pipe Line’’. Specify and use 
Nicolet Asbestos Pipe Line Felts . . . dis- 
cover the economy of using the best. 
Samples and specifications are available 
upon request. 


PROTECTION 


ls our business 


4 


INIUGOLL 


INDUSTRIES, INC. 
FLORHAM PARK, NEW JERSEY 
Distributed throughout the United States 
District Sales Offices 


Ford & Washington Streets, / Norristown, Pa. 
P.O. Box 777 / Hamilton, Ohio 





wk ttt celta Ba GENERAL SECTION, November, 1959 


ADVERTISED PRODUCTS. SEE READER SERV 





Your FISHER/MAN Brings You 


FISHER PRESSURE 
REGULATORS 


>» Built for rugged, high pressure jobs 
}» Designed for dollar saving installations 


TYPE 
630 
FOR INLET / 
PRESSURES | 
uP TO 
1500 
psi 








Mm os, < a) *) || 
oo : 


For inlet pressures up to 750 psi with malle- 
able iron or cast steel body; up to 150 psi with 
cast iron body. Outlet pressure ranges: Type 
620—3 to 60 lbs. (4 springs). Type 621—3 to 
100 Ibs. (5 springs). Valve disc material 
BunaN when inlet pressure is 300 psi or less, 
and Nylon when inlet pressure exceeds 300 psi. 


sie = os anew ai is 
620 : 

FOR INLET 

PRESSURES 
uP TO 


750 


Reducing Vaive for Heater 
Fuel or Treater Furnace Fuel 


* IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Coraopolis, Pa. / Woodstock, Ontario / London, England 


Main Office and Plant: MARSHALLTOWN, /OWA SINCE 1880 
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This kind of investment precludes anything but the best. And, 
anything but the best can turn out to be the most expensive. Bargain 
hunting for “Economy” ropes when you lay out this kind of money 
s akin to putting five cent shoe laces in a pair of $40.00 shoes. 
Fool around with low grade ropes and you run into high grade 
troubles. On the other hand, a rope like Roebling Royal Blue can 
help protect your investment by staying on the job. 

Here’s why: Royal Blue is made from the toughest rope wire 
ever produced— Type 1105, Extra High-Strength Improved Plow 
Steel. It is a preformed rope and its resistance to abrasion, fatigue, 
impact, crushing and shock is very special. Thus, with Royal Blue, 
you’re working with an extremely rugged and flexible rope...a 
rope that has 15% more catalog strength than standard rope. 

When it comes to $850,000 for a Rotary, you'll do very well to 
have your Roebling Distributor come to you. He’ll show you the 
difference between the most expensive rope and the best. You can 
get any further information you want from Wire Rope Division, 
John A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities ¢ Subsidiory of The Colorado Fuel and Iron Corporation 
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Shell's unique 
LPI Process 

isomerizes 

e oth c.. and C. 

at industry's 


email co: >t 


Shell's ‘Liquid-Phase Isomerization Process 
is completely described in this new book. 
Send now for your free copy to Shell De- 


velopment Company, 50 West 50th Street, 


New York 20, New York. | 
SHELL 


«) LPI process lic ed only by 


SHELL “DEVELOPMENT COMPANY 
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A MAJOR ACHIEVEMENT IN COMPACT, 
VERSATILE CHRISTMAS TREE VALVE ASSEMBLIES 


Maximum Flexibility! —Only Grove Valv-Pak design permits field rearrangement of valves 
as your well characteristics change. Individual components that must be replaced due to 
erosion or corrosion can be changed in the field, eliminating replacement of the whole tree, 
as is necessary in multiple combination units. 


Compact! — Amazing vertical and horizontal compactness and lighter weight make Grove 
Valv-Pak handier, faster and easier to install than conventional units. 


“Right Now” Delivery on Custom Units—Grove's unique design permits rapid assembly of 
custom units to meet your critical completion schedules on time. 





VALV-PAK Tree Assemblies 
to meet every Completion Program 


Sizes and Types 


Valv-Pak may be furnished in all ranges, types, sizes and end connections presently used. 
Bore sizes: 142 through 4”; working pressures: 2,000# psi to 10,000# psi. Flange connections 
and bore seals can be supplied to meet any Christmas Tree manufacturer's specifications. 


Triple Completion 


Single Completion 


Quadruple Completion 


~ 1] 
= ©) Ly 
Dual Completion . 


1 r 
a 


r* ~ - 
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GROVE VALVE and REGULATOR COMPANY 
A Subsidiary of Waiworth Corporation 
66th & Hollis Street, CAKLAND 8&8, California 
HOUSTON 27—3203 Mercer St. + LOS ANGELES 6—2559 W. Olympic Bivd. 
ODESSA + TULSA + DENVER + CHICAGO+ NEW YORK «+ DALLAS + PITTSBURGH 
FARMINGTON, N. M. © LAFAYETTE, LA. © HARVEY, LA. © LONGVIEW, TEXAS 
in Western Conado: GROVE VALVE LTD., EOMONTON 
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American Integrating Orifice 
Meters provide more accurate 
measurement by the continu- 
ous multiplication of the 
square root of the measured 
differential by the square root 
of the absolute line pressure. 

Single, double and duplex- 
integrating models available 
in a wide range of manometer 
types and working pressures. 
Dust-proof, die-cast alumi- 
num cases...Gasclok and 
electric instrument chart 
drives. Also supplied with 
American Telecounter for 
remote readings. 

Ask for Bulletin 401 for 
complete details. 


AMERICAN 


METER COMPANY 


General Offices: Philadelphia 16, Pa 
, Sales Offices in Principal Cities 





> J. Frank Drake has resigned as an ac- 
tive member of the board of Gulf Oil 
Company and has been designated Di- 
rector Emeritus, the first time in Gulf’s 
history this title has been given. 


> John S. Sprowls was named vice presi- 
dent and assistant to the president of 
Vickers Petroleum Company, Inc. He was 
formerly assistant treasurer of Gulf Oil 
in charge of loans and related invest- 
ments 


> Tom G. Medders Jr., independent op- 
erator of Wichita Falls, Texas, was elected 
chairman of the State Action Committee, 
co-ordinating unit of state-wide and re 
gional independent producer groups. He 
succeeds Harry Jones of Kilgore, Texas, 
president of TIPRO 


> Harry Jeffries, director and executive 
vice president of Sinclair Oil Corporation, 
was elected chairman of the finance com- 
mittee, a newly created post 

Iver J. Bergholt, assistant treasurer and 
vice president, was elected treasurer suc- 
ceeding W. F. Dau, retired 

Serving on the finance committee with 
Jeffries are two other Sinclair directors 


Harry Jeffries 1. J. Bergholt 
Robert L. Clarkson, chairman of the 
board of American Express Company, 
and Wm. Gage Brady Jr., chairman of the 
boards of Enka Corporation and several 
investment trusts. Other members of the 
finance committee are three Sinclair 
officers—Bergholt, O. P. Thomas and 
C. J. Allen, vice presidents 


> Frank B. Markel, Wayne V. Jones and 
Daniel B. Lovejoy, formerly vice presi- 
dents, were elected senior vice presidents 
of Union Oil and Gas Corporation of 
Louisiana. Donald K. Hawes, formerly 
secretary and assistant treasurer, was ap 
pointed secretary and treasurer. Maxwell 
L. Euwer, vice president, was named gen- 
eral manager of domestic production; 
Elliott H. Powers, vice president, is now 
general manager of domestic exploration 


and William H. Woods, vice president of 
Runnels Gas Products Corporation, a 
wholly owned subsidiary, is now general 
manager of the parent company’s gas 
department. 

Claude C. Harris Jr. was named con- 
troller of Union Oil and Gas. He has 
been assistant to the treasurer. Russell A. 
Peterson was appointed assistant secre- 
tary and assistant treasurer, and Elliott G. 
Flowers, coordinator of governmental 
relations 


> Robert W. Gerhard, director of the dis- 
tribution economics coordination division 
in the supply and transportation depart- 
ment of Standard Oil Company (Indiana), 
was appointed director of economic re- 
search of Societe Civile Amoco, the for- 
eign market study group in Paris, France, 
for Standard. Gerhard will continue 
studies connected with the company’s ac- 
tivities abroad initiated some time ago 
by John W. Boatwright, chief economist 
on active assignment to Societe Civile 
Amoco for the past year, who retires in 
January 

In the supply and transportation de- 
partment at Chicago, the distribution 
economics department will be reorgan 
ized, with Donald S. Warning, manager 
of the distribution economics department 
appointed director of marketing research 
Howard A. Parker, of New York, assistant 
to the general manager of manufacturing 
of American Oil Company, an affiliate 
was appointed manager of coordination 
and supply planning in the supply and 
transportation department at Chicago 


> Dean M. Bloyd was apointed assistant 
manager of the income and excise tax di 
vision for Sunray Mid-Continent Oil 
Company. He comes to Sunray from 
Humble Oil and Refining Company where 
he was head of the tax research division 
since 1958 


> Dr. Elton Soltes, manager of special 
projects, has been given over-all responsi 
bility for the special projects and plan 
ping division of Delhi-Taylor Oil Corpo 
ration. He succeeds retiring vice president 
J. W. Bartlett and will report directly to 
president J. L. Sewell. G. R. Gamble, 
formerly supervisor of the treasurer's 
staff, transferred to the division as direc- 
tor of the new planning department. B. J. 
Beard was promoted from gas engineer 
to director of the natural gas and pipe- 
line department. He is also vice president 
of Delhi Pipeline Corporation. Frank M. 
Coker has assumed the duties of engi- 
neering adviser for the division. Coker is 
vice president of Delhi Pipeline 


TURN QUIETLY TO PAGE E-2! 
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SHORT COUPLED 
SERVICE PUMPS 


for any job 




















Capacities —— 50 to 100,000 GPM 








Top performance, high efficiency 
and less maintenance are factors which 
influence the selection of a short coupled pump. Layne 
Vertical Service Pumps fulfill these requirements and 
offer the advantages of lower installation and operation 
costs, low submergence requirements, simple align- 
ment, no priming and less floor space demands. For 


any short coupled pumping job . specify Layne. 





Heads Up to 2,500 Ft. oo 
Settings As Specitied 5 | iM 
Discharge - Surface or underground 4 [ 


Write For Free Bulletins 


LAYNE TURBINE TYPE SERVICE PUMPS—-NO. 300 
LAYNE PROPELLER AND MIXED FLOW PUMPS—-NO. 350 


World's Largest Gyn Water Developers 


LAYNE & BOWLER, INC., MEMPHIS 
General Offices and Factory, Memphis 8, Tenn 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
SALES REPRESENTATIVES IN MAJOR CITIES 


Accident occurs... 

Immediate first aid given... 

TEIA authorizes hospital and medial 
TEIA begins payment of weekly b 


If you’ve bought your workmen's comp 


insurance from TEIA, all of this is done 


claim service is a strong link in the chain 

of loyalty that links employer to employee. 
Most employers do, too; that's one 

of the reasons why employers in Texas 

buy more workmen's compensation 
insurance from TEIA than 

any other company. 

Why not see your nearest 


TELIA man soon? 


First with Texas Industry for 45 years 


# 
/ 


LAS | 25 SERVICE OFFICES IN.TEXAS | AUSTIN F. ALLEN, CHAIRMAN OF THE BOARD | BEN H. MITCHELL, PRESIDENT 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


Packaged Compressor Equipped... 
GAS PROCESSING 
BOOSTS FIELD 
ALLOWABLES 


PACKAGED 
COMPRESSOR PLANTS 


LOWEST COST PER HORSEPOWER INSTALLED 
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Small solenoid valves that 
Fill a BIG order 


Yes, a series of small, direct acting solenoid valves that fulfill 
today’s critical requirements for rugged, positive-acting tight- 
seating valves in types, patterns, orifice sizes and electrical 

Master-mile ratings for use on a particularly wide variety of media in- 
cluding air, water, petroleum products, coolant, oxygen, 
hydrogen and acetylene. 

They are new only in the production sense. Actually this 
announcement was preceded by long development and re- 
search which drew on more than 90 years of experience in 
instrument and valve making. 

The net result is a valve that combines instrument-pre- 

Note these specifications cision with the ruggedness that distinguishes all Marsh 
Valve Specialties! 
* Types: Direct acting conduit type and Despite their small size, ‘'Master-mite’’ Solenoid Valves 
grommet type. Four patterns of each ee ar : 
size and type: globe, bottom outlet, are more rugged because the “beef” is where it counts—in 
angle left, and angle right the valve bod:. The generous, moisture-resistant coils do 
a lt "and %" NPT. not overheat. Entire assembly is leak-tight at pressures up 
to 540 psi. Operation is positive... yet quiet. Valves can 
* Pressures: From vacuum to 540 psi. maximum. be cleaned without breaking connections . . . can be used 
* Orifice sizes: Ten sizes: 3/64", 1/16", 5/64”, 3/32”, Say pe. 
7/64”, 1/8”, 9/64”, 5/32”, 3/16", 1/4 Bodies are available in either brass bar stock or 18-8 
stainless steel. All parts in contact with media are stainless 
* Voltages: Standard with 115 volts 50/60 cycle : . ie cag. a a ; 
AC coils, but also available in 12, steel. Down to the last detail, ‘‘Master-mite’’ solenoid valves 
24, 208, 230 and 460V, 50/60 cycle are designed and built to stand up and work right under the 
coils. toughest conditions including vibration. They are Under- 
» Gender Standard with 18”, but other lengths writers’ approved for use on oxygen and hydrogen and as 
available; also full range of con- safety valves. 
nectors. Read the accompanying 
specifications. Note the wide 
range of selection. Ask for bul- 
letin containing all details. 





* Body: Brass bar stock or 18-8 stainless 
Steel. 


* Moving parts: All stainless steel. 


* Seat disc: Synthetic rubber. 


- te tng Underwriters’ Laboratories as a Pe geting. MARSH INSTRUMENT COMPANY 
ae Dept. M, Skokie, Hlinois 
Division of Colorado Oil and Gas Corporation 
New bulletin tells the whole story Marsh Instrument & Valve Co., (Canada) 
) Ltd., 8407 103rd St., Edmonton, Alberta, 
Shows all types, patterns, sizes, coils, options, etc., ; Canada. Houston Branch Plant. 1121 
and contains highly useful flow curves. = Rothwell St Sect. 15. Houston Texas 
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Part of J. P. Neill’s spread at work on a line near Laurinburg, N.C. An official of the company reports: “The No. 572 is 
the best all-cround pipelayer you can put on any spread. We know from experience it will handle hard jobs with ease 


TOUGH PIPELAYING PAIR 


rhese are just two of a number of Caterpillar Pipelayers 
used by J. P. Neill on the North Carolina Natural Gas 


Corporation's line near Laurinburg, N.C. A D7 is lending 
a hand through swampy ground that, along with rolling 
hills of sandy clay, makes up the right of way. The spread’s 
on schedule—just what you’d expect with these pipelayers 

Big features on this tough pair account for their produc 
tivity plenty of dependable engine horsepower to push 
the machines through hard going like this with power left 
over to handle a long string of heavy pipe 

The No. 572 Pipelayer shoulders 86,000-pound lifts 
and maneuvers with finger-tip ease . . . thanks to hydraulic 
boosted steering. The torque converter drive lets the pipe- 
layer inch along with full power. 

The MD7 is close to the No. 572 in lift capacity and 
features. The same hydraulic boosted steering system plus 
the easily engaged and disengaged Cat exclusive oil clutch 
account for the ease of maneuvering the MD7. And that 
famous oil clutch typically gives an entire hard-work season 


without even an adjustment. Both machines take top 


awards in dependability and high production at low cost 
with less job time for maintenance 


SEE YOUR CATERPILLAR DEALER 

Get the facts about these two rugged pipelayers and learn 
about the cther Caterpillar machines that have earned and 
maintain the reputation for high production at low costs 
even in the worst conditions 

Ask your Caterpillar Dealer for a demonstration. Make 
it rough—see for yourself how easily Cat machines handle 
the hard work. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A, 


CATERPILLAR 


Caterpittar and Cat are Registered Trademarks of 








f 





GROWING 


OIL & GAS FIELD 


PROCESSING EQUIPMENT 
COMPANY IN THE U. S.! 


Now MC is the third lar 
gest company of its kind in 
America! All your tank and 
production unit needs can be 
met by our growing organi- 
zation 

We have recently acquired the 


UNION TANK CO. 


Combined engineering facili- 
ties, more complete products 
and lines for the industry, 
DOUBLED sales and service 
personnel. The best features 
and patents of both com 
panies! For better products, 
better service, better see ... 


The NEW Expanded 


MALONEY -CRAWFORD 


TANK AND MANUFACTURING CO. | 
38 N. PEORIA - TULSA, OKLA. 


OIL WELL ENGINEERED 


Canadian Distributor: Maloney-Crawford 
Tank and Service Co 
Edmonton, Alberta, Canada 

SALES OFFICES: Houston ¢ Dallas « 
Ft. Worth e« Midland ¢ Denver 

BRANCH STOCKING POINTS: New 
Orleans, Lafayette, Houston, Corpus 
Christi, Sterling, Great Bend, Liberal 
Plainview, Farmington, Odessa, Hobbs, 
Oklahoma City, Nocona 


Personals 


> F. H. Rhees, vice president and a direc- 
tor of Sinclair Oil & Gas Company, was 
promoted to operations co-ordinator for 
production, gas and gas products, lique- 
fied gas products sales, engineering, prop- 
erty acquisition, part interest, and motor 
transportation and mechanical mainte- 
nance. He continues as vice president and 
director. 


F. H. Rhees E.S. Heyser Jr. 


> Estill S. Heyser Jr., Dallas, independent 
oil producer and attorney, was named 
president of Texas Mid-Continent Oil & 
Gas Association. As vice president for the 
past 2 years of the general Mid-Continent 
Oil & Gas Association, Heyser has been 
one of the planners in the recently an- 
nounced reorganization of the large re- 
gional association for more effective 
Washington representation of the indus- 
try. He succeeds Charles W. Alcorn, 
Houston independent producer and drill- 
ing contractor. 

Four new district vice presidents to 
head up area activities of the organization 
are: Marvin L. McCullough, North 
Texas; H. E. Dishman, Upper Gulf Coast; 
Alvin C. Hope, Southwest Texas; and 
C. E. Yager, North Central Texas. Named 
to new terms were Andrew M. Howsley, 
senior vice president and general counsel; 
Charles E. Simons, executive vice presi- 
dent; and Eugene McElvaney, treasurer. 

Re-elected district vice presidents were 
J. Clyde Tomlinson, East Texas; Joseph I. 
O’Neill Jr., Permian Basin; Radcliffe Kil- 
lam, Lower Gulf Coast; E. J. Dunigan Jr., 
Panhandle; John W. Mecom, Middle Gulf 
Coast; and P. W. Pitzer Jr., West Central 
Texas. New board members include 
E. R. Barry; R. W. Blalock; Roland S. 
Bond; C. W. Brown; John W. Crutchfield; 
Phillip Dana; Vernon Davis; Cyrus B. 
Frost Jr.; Harlan A. Hodges; F. Kirk 
Johnson; Ralph A. Johnston; B. F. Jones; 
Jack S. Josey; Robert E. Kepke; and N. 
E. Loomis. 

D. A. McGee; Johnny Mitchell; Mrs. 
Pat O’Donnell; John J. O’Keefe; Frank 
Pool; Alton T. Remington; C. R. Starnes 
Jr.; J. D. Tompkins; Ben F. Vaughan Jr.; 
Geerze Wilsen. 


> Subject to special shareholders’ meet- 
ines of Standard Oil Company (N.J.) and 
Humble Oil & Refining Company to be 
held before the end of the year to approve 
the merger of Jersey and Humble, Esso 
Standard Oil Company announces that 
two of its present directors will be invited 
to join the initial seven-man board of the 
new Delaware corporation, Humble Oil 
& Refining Company. All of the explora- 
tion, producing, manufacturing, market- 
ing, and marine operations of Jersey af- 
filiated companies in the U.S. will ulti- 
mately be consolidated into the new com- 
pany which will have its headquarters in 
Houston. While the directors of the newly 
organized company will elect their own 
officers, in the preliminary planning for 
the new organization the following offi- 
cers have been designated as probable in- 
cumbents: Morgan J. Davis, president and 
director; John W. Brice, executive vice 
president and director; William Naden, 
executive vice president and director; 
C. E. Reistle, Jr., executive vice president 
and director; H. W. Ferguson, vice presi- 
dent and director; H. W. Haight, vice 
president and director; and E. D. Reeves, 
vice president and director. 

Naden and Reeves are serving as pres- 
ident and executive vice president of Esso 
Standard; Brice and Haight as president 
and chairman of the board of Carter Oil; 
Davis, Reistle and Ferguson as president, 
executive vice president and vice presi- 
dent of Humble. 

Lester R. Moore was elected secretary- 
treasurer of Esso. Alan R. Martin Jr. was 
named an assistant secretary. Moore, 
treasurer since 1956, succeeds George M. 
Buckingham, who recently transferred to 
Jersey Standard as secretary of the con- 
tribution and membership committee and 
the Esso Education Foundation. Martin 
was first assigned to inland waterwavs op- 
erations, and transferred to the office of 
secretary in 1956. 


DEATHS 


> Horace B. Horton, 73, board chairman 
of Chicago Bridge & Iron Company, died 
on September 17 in Chicago. 


> J. C. Spalding Jr., 35, corrosion engi- 
neer for Sun Oil Company, Dallas. Texas, 
and regional director of NACE, died 
September 29 after a short illness. 


> Robert E. (Jimmy) James, 51, export 
sales manager for Security Engineering 
Division, one of the Dresser Industries, 
died in London, England, August 29, fol- 
lowing an emergency operation. 


> Frederick S. Mallette, 53, executive 
secretary of the Air Pollution Controls 
Committee of The American Society of 
Mechanical Engineers, died on Septem- 





ber 10, at his home in Riverside, Conn 


TURN QUIETLY TO PAGE E-2I 
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NEW SUBSIDIARY. Go Bridge & 


Iron Company has announced formation 
of a company in The Netherlands to erect 
large steel plate structures fabricated 
there. The company, headquartered in 
Rotterdam, is Chicago Bridge (Neder- 
land) N. V. 

BLAKE TO REPRESENT DANIEL. The 
Blake Equipment Corporation was named 
the exclusive sales representative in 
Southern New York state and Northern 
New Jersey for Daniel Orifice Fitting Co. 
of Houston, Texas. 

A-C ACQUIRES SUBSIDIARY. Allis- 
Chalmers has announced the acquisition 
of Valley Iron Works Company, Apple- 
ton, Wis., with Valley Iron Works operat- 
ing a wholly-owned subsidiary under the 
name of Valley Iron Works Corporation 
and continues to manufacture paper mak- 
ing machinery. 

APPOINTS GOVERNMENT REPRE- 
SENTATIVES. Darling Valve and Manu- 
facturing Company appointed Freile As- 
sociates as Government representatives. 
DISTRIBUTES AMPCO STOCK PROD- 
UCTS, New York Brass and Copper Co., 
Inc., has been named by Ampco Metal, 
Inc. as a distributor of AMPCO metal 
stock products. 

C B & I GETS CONTRACT. A $475,000 
contract for the fabrication and erection 
of 16 fuel storage tanks for Chicago's 
O'Hare International Airport has been 
awarded to Chicago Bridge & Iron Com- 
pany. 

CLARK DEMONSTRATES 2-CYCLE 
GAS ENGINE. Representatives from 
leading U. S. gas transmission companies 
were the guests of Clark Bros. Co., one of 
the Dresser Industries, September 18, to 
witness a plant demonstration of the new 
Clark Model TPV 2-Cycle, V-Type Gas 
Engine. The ten cylinder turbocharged 
unit rated at 4000 bhp will be delivered 
to Columbia-Gulf Corp. for installation 
in its new pipeline booster station at 
Hampshire, Tennessee. 

NEW GROUPS FORMED. Formation 
of a new laboratory group, the Long 
Range Plastics Application Laboratory, 
to concentrate on the physical and me- 
chanical manipulation of plastics is an- 
nounced by The Dow Chemical Com- 
pany. The laboratory will be headed by 
Douglas S. Chisholm at Dow headquar- 
ters at Midland, Mich. 

A New Projects group was formed in 
Coatings Technical Service (CTS) to 
handle Dow Chemical’s expanding inter- 
ests in the coatings field. The objective is 
to discover and develop new business 
areas for coating materials. Manager is 
Walter A. Henson. 

FOREIGN AGENTS NAMED. Garrett 
Oil Tools, division of U. S. Industries, 
Inc., has announced that Rappresen- 
tanze Forniture Petrolifere, R.F.P., Milan, 
Italy will handle Garrett equipment in 
Italy and the Italian Islands, Libya and 
Egypt. Societe D’Etudes Petrolieres, Paris, 
France is the new agent in France, French 
West Africa, Madagascar, Algeria, Mo- 
rocco and Tunisia. Sales in Turkey, Ku- 
wait, Iran, Persian Gulf and Saudi Arabia 
hed handled by Ismail Tiner, Ankara, 
Tur 

CRANE ACQUIRES MAXI LINE. The 
Crane Carrier Corporation has acquired 
the Maxi line of self-propelled crane car- 
riers and trucks from Insley Manufactur- 
ing Corporation and The Maxi Corpora- 
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tion, its wholly owned om All 
sales and service of Maxi products will be 
conducted by the Crane Carrier Corpora- 
tion from their Tulsa plant. Insley will 
continue to offer Maxi self-propelled car- 
rier mountings for their complete line 
of cranes, excavators and log loaders. 
PUMP REPAIR SHOP COMPLETED. 
Rainey Elliott, president, Jones & Laugh- 
lin Supply Division, has announced the 
completion of a new pump repair shop at 
Hobbs, New Mexico. The new shop build- 
ing is adjacent to the supply store at 220 
No. Grimes. 


J-M ACQUIRES SCHUNDLER. A. R 
Fisher, chairman and president of Johns 
Manville Corporation and F. E. Schund- 
ler, president of F. E. Schundler & Co., 
Inc., announced the acquisition of the 
Schundler Company by Johns-Manville 
Principal reason is to add a new raw 
material to the Johns-Manville list of 
raw materials 

NEW PESA MEMBERS. Petroleum 
Equipment Suppliers Association an 
nounced the addition of two new mem 
bers, Fort Worth Pipe & Supply Com- 
pany, in Fort Worth, and The Servco 
Company, Long Beach, California 
LARKIN & KOEHRING MERGE. Lar 
kin Packer Company of Waxahachie has 
signed a contract which provides for the 
merger of its business with Koehring 
Company, manufacturer of construction 
and industrial equipment 


New oil recovery processes such as 
Miscible Displacement have their origin 
through research in Atlantic Refining 
Company's laboratory in Dallas 


Dallas Ingenuity Tomorrow's Oil 


U.S. in-the-ground supply of oil is limited . . 


. but daring, efficient research 


by Dallas scientific brainpower is meeting the challenge to keep the U.S. 
strong in this vital resource by developing new and more effective discov- 


ery and recovery techniques. 


Located in the heart of the major producing areas, Atlantic Refining 
Company, Sun Oil Company, Socony Mobil Oil Company, and other 
Dallas-based research facilities, constantly pursue the exciting search for 
tomorrow’s reserves of the world's most valuable raw material. 


To Sell and Service 
— The Dallas Southwest 
— The Notional Market 


Offers Dependable 
Business Climate 

and Tangible 
Competitive Advantages 


Industrial Dallas, Inc. 
Dept. PE-2, 1101 Commerce St., Dallas, Texas 


Climate. 


Nome__ 


Firm 


City. 


| 
! 
] Address 
| 
| 


| 
| 
; Please send me Facts on Dallas’ Dependable Business 
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General interior view of the station with the 


Exterior view of Edgar G. Hill Compressor Station of Michigan 
fifteen 2400 hp Cooper-Bessemer Compressors. 


Wisconsin Pipe Line Company, a subsidiary of American Natural 
Gas Company. It is located near Guymon, Oklahoma. 
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Harry A. Crouch, Superintendent, Edgar G. Hill 


Compressor Station of Michigan Wisconsin Pipe Line Company, 


points out an engine feature to Frank Tuttle, 


Division Supervisor (right), and James Davis, Engineer (left), 


and explains... 


How our 15 Cooper-Bessemer Compressors 
have set a 10 year performance record 


“On November 1, 1949, we put our first five 
Cooper-Bessemer Compressors on the line. Ten 
more were added during the next year. All 15 of 
these 2400 hp Cooper-Bessemer units . . . one of the 
world’s biggest compressor horsepower installations 
under one roof . . . have operated ‘round the clock, 
without interruption, averaging 72,000 to 78,000 
total hours. Monthly operating and maintenance costs 
are averaging only $2.03 per installed horsepower. 

“The fact that our Cooper-Bessemer engines have 
run the equivalent of 2200 times around the globe in 
an auto at 50 mph—a distance of over 50 million 
miles—points up the rugged dependability and 
superior design of these units. Their excellent per- 
formance record has fully justified our most confi- 
dent expectations,” says Mr. Crouch. 


OR FURTHER INFORMATION ON 
SEE READER SERV 


We will gladly help you assure this kind of per- 
formance for your compressor operations. Call our 
nearest office when you start planning new or 
expanded facilities. 


BRANCH OFFICES: Grove City + New York + Washington 
Gloucester Pittsburgh + Chicago Minneapolis + St. Louis 
Kansas City + Tulsa + New Orleans + Shreveport + Houston 
Gregeton + Dallas + Odessa + Pampa + Casper + Seattle 
San Francisco + Los Angeles 

SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd. . . 
Calgary + Toronto «+ Halifax 

C-B Southern, Inc. . Houston 
Cooper-Bessemer International Corporation . . 
Mexico City 

Cooper-Bessemer, S.A....Chur, Switzerland « The Hague, Netherlands 


. Edmonton 


. New York + Caracas 


GENERAL OFFICES: MOUNT VERNON, OHIO 
EHOINES: GAS. DIESEL - @ on 


COMPRESSORS, RECIPROCATING AND CENTRIFUGAL 
InGimt TuURsINE C8 MOTOR 
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AMERICAN’ 


PRESSURE 
and 
TEMPERATURE 
RECORDERS 


American® single and two-pen Pres- 
sure Recorders for pressures from 
30 inches vacuum to 10,000 psi. 
¢ Pressure elements individually 
calibrated over full range. 
e Variety of chart drives available. 


¢ Helical elements of different 
ranges are interchangeable. 


¢ Stainless steel pen arms with 
span and linearity adjustments. 


¢ Aluminum dust and moisture- 
proof case. 


American® Temperature Recorders 
for an accurate record of flowing 
temperatures. 
¢ No ambient temperature errors. 
¢ High sensitivity and torque— 
fast speed of response. 


e Standard 0-150°F. range. Other 
ranges available by request. 


e 24-hour mechanical or 110-v. 
60-cy. electric chart drives. 


Ask for Bulletins 400 and 408 


| 


| 
AMERICAN’ 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa. 
Sales Offices in Principal Cities 
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EUROPEAN DISTRIBUTORS AP- 
POINTED. Texas Instruments has ex- 
panded its semiconductor marketing cov- 
erage in Europe with the signing of four 
distributors: Ditz Schweitzer in Copen- 
hagen, France Nucléaire Electronique in 
Paris, A. B. Gésta Biickstrom in Stock- 
holm, and Fabrimex A. G. in Zurich. 
SOUTHWEST FACILITIES OPENED. 
United States Steel put into operation its 
newest facility in the Southwest, located 
half way between Dallas and Fort Worth 
in Arlington 

It is the new office and warehouse of 
Uniied States Steel Supply, the company’s 
steel warehousing and distribution divi- 
sion. 
FORMS BRITISH COMPANY. U. S. 
Industries, Inc., has added to its group of 
foreign subsidiaries by the formation of 
a new company in England, called U. S. 
Industries, Inc. (Great Britain) Ltd. This 
new company was established to initially 
co-ordinate the European activities of 
two of USI’s principal divisions — the 
clearing division and the international di- 
vision. 
MILLION ACCIDENT-FREE HOURS. 
Employees of Universal Oil Products 
Company's McCook, Ill., pilot plant di- 
vision and service lab employees recently 
completed over 1,000,000 man-hours 
without a lost-time accident. There has 
not been a lost-time accident at the pilot 
plant facilities since December 1956. 
NEW METHOD OF MARKETING. The 
Okonite Company, and Chase Brass & 
Copper Co., announced a change in the 
marketing of wire and cable products 
manufactured by Kennecott Wire and 
Cable Company, now a division of Okon- 
ite. Okonite Company will assume re- 
sponsibility for the sales of Kennecott 
Wire and Cable Division's products. In 
the past, most of these copper wire mill 
products ever marketed through the Chase 
Sales force. 
0-C-T EXPANDS. The launching of a 
quarter-million dollar expansion program 
has been announced by the Oil Center 
Tool Company. It includes a new re- 
search laboratory, added manufacturing 
areas, new machine tools and addition of 
engineering personnel. By the end of this 
year, O.C.T is to have entered into agree- 
ments with 20 different agents covering all 
parts of the Free World. FMC Interna- 
tional, the international marketing divi- 
sion of Food Machinery & Chemical Cor- 
poration, the parent company, has as- 
signed Don Ham in Houston and Hal 
Hollister in New York to accelerate the 
program 
OPENS SALES OFFICE. I. J. McCul- 
lough, president, McCullough Tool Com- 
pany, announced the opening of a Moun- 
tain division sales office at Billings, 
Montana. R. J. Rice, assistant division 
manager, logging and sales promotion, is 
in charge of the office 

G. D. (Duane) Wiley, assistant divi- 
sion manager, sales promotion, has tem- 
porarily transferred to the company’s ser- 
vice location at Williston, North Dakota. 
MIDWEST PIPING APPOINTS OIL 
WELL SUPPLY. Midwest Piping Com- 
pany, Inc. announced the appointment of 
Oil Well Supply Division, United States 
Steel Corporation, as distributor for the 
Midwest line of welding fittings and 
flanges for petroleum pipelines and refin- 
ery piping systems. 
> American Chemical Society. Dr. Mel- 
vin DeGroote, vice president for research, 
development and patents of Tretolite 
Company Division of Petrolite Corpora- 
tion, and holder of 909 patents, was 
selected to receive the 1959 Midwest 
Award of the society's St. Louis section. 
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er DEPENDABILITY 


for metering, measuring, 
controlling any piped material! 


this 

Catawissa 

G Cup-Orifice 

Plate CONVERTS 

any standard 

Catawissa Union into a 
GASKETLESS 


ORIFICE UNION 


We Siw 


s to2 


pipe sizes 


ELIMINATES the necessity of 
expensive gaskets...the uncer- 
tainty of what type gaskets are 
needed for specific temperature 
and pressure requirements... 


fumbling with extra parts!!! 


Orifice Union problems of the past are gone 
forever! Stainless or carbon steel cup-orifice 
plate fits easily, quickly, securely to form a 
good, tight, leakproof seal. Temperature and 
pressure requirements are restricted only by 
the rating of the union itself (3000-Ib. serv 
ice, 9000-Ib. test)! 


Just specify 
“Catawissa Cup-Orifice Plates” 
or “Catawissa Cup-Orifice Unions” 
at your javorite supply store —or write jor 


catalog and complete information 


CATAWISSA VALVE & FITTINGS CO. 
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EXECUTIVE OFFICES MOVE. Estab- 
lishment of the operating portion of the 
executive offices in Houston, Texas, has 
been announced by Craig M. Rowley, 
executive vice president and general man- 
ager of The Parkersburg Rig & Reel Com- 
pany. The new offices are located at 4801 
Richmond Avenue. Along with Rowley in 
the move are J. W. Robbins, vice presi- 
dent and general sales manager, and Fred 
King, manager of manufacturing of oil 
country products. 

> Black, Sivalls & Bryson, Inc. Jack Kohl 
was appointed manager of the Western 
sales region, controls division. He will 
headquarter at the regional office in Los 
Angeles. Kohl has served as district sales 
manager since 1957. 

> Armour and Company. M. E. Lewis, 
general manager of the Armour Indus- 
trial Chemical Company was named a 
vice president of Armour and Company. 
> Herb J. Hawthorne, Inc. John W. Bor- 
ror was appointed field sales engineer. He 
was formerly with Sohio Petroleum 
Company. 

> Franks Division, Cabot Shops, Inc. Ap- 
pointed district manager of the West 
Texas-New Mexico area is Ken Lamer 
with offices in Odessa. Jeff Gray, for- 
merly at Farmington, moves to Odessa 
and serves the Permian Basin. Hilmar 
Heinritz continues as sales representative 
with headquarters at Odessa. 

> C-B Southern, Inc., Cooper-Bessemer 
Corporation. Harry L. Jackson, former 
technical service manager and assistant 
chief engineer at the Union Tank Divi- 
sion of Butler Manufacturing Company, 
joins CB/S as a development engineer. 
Richard L. Flowers and George H. Hal- 
tom are new members of the sales engi- 
neering staff. 


Trade Parade 


> Oil Well Supply Division, U. S. Steel. 
Roy A. Johnston has been appointed rep- 
resentative at El] Dorado, Ark. He was for- 
merly in Shreveport as field representa- 
tive. 

New field representatives are Harold 
J. Bourgeois at Morgan City, La.; Melvin 
M. Brunet moves to Eunice, La.; and Joe 
Charles Bradley at Corpus Christi, Texas. 

L. D. Kinnan was appointed city rep- 
resentative in Houston, and Robert Pau! 
Kitto as city representative Wichita Falls. 
> American Meter Company. Ear! B. 
Cutter, Jr., was named Southern district 
manager of the Southwest division. He 
has been assistant to the vice president — 
sales. 
> Babcock & Wilcox, Tubular Product 
Division. F. H. Foglesong was named 
manager of alloy sales, with headquarters 
at the division’s general offices in Beaver 
Falls. Succeeding him as manager of the 
division’s Detroit district sales office is 
A. D. Zar, sales representative in the 
Milwaukee, Wis., district office. 

J. J. Koss was appointed Milwaukee 
district sales representative. Succeeding 
Koss as sales representative in the Chi- 
cago district office is T. J. Nagle, for- 
merly a district sales representative in 
New York. 
> Baroid Division, National Lead Com 
pany. Leon Huebel, manager of opera- 
tions, recently observed his 25th anniver- 
sary with the company, and was awarded 
a gold watch in recognition of his service 
> Bethlehem Steel Company, Supply Di- 
vision. Lee Fagg was promoted assistant 
manager of sales. L. C. Graves is sales 
manager — subsurface production equip- 
ment. Both men will be located in Tulsa 
and will be under the direction of J. V 
Spalding, general manager of sales. 

















installation. 


PRESSURE WITH THE 
Pres Sure 


SIGHT GLASS AND MOUNTING 





Ihe rupture of sight glasses cannot be risked in the handling o/ 
expensive, inflammable, or dangerous liquids. The PresSure sigh 
glass, with a double safety factor of 10-plus, i.e., a 300 Ib. PresSure 
sight glass will withstand 3000 PSI, opens a greater range of applica 
tions for chemical, pharmaceutical, aeronautical, petroleum, food 
processing, and many other industries. PresSure can be used on new 
or present equipment; only one mechanical operation required for 


Write for descriptive folder giving full information. 


PresSure Products Co., Inc. 


DEPT. 14 . 


P. O. BOX 424 


° CHARLESTON, W. VA. 


y 
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EMPLOYMENT OPPORTUNITY — Mechan- 
ical engineer having extensive experience in 
design, operation and maintenance of crude 
or products pipelines, pumping stations, te: 

minals and loading facilities. Theroughly 
familiar with selection and operation of al! 
equipment used in these facilities. Five years 
minimum experience. Graduate. Locate in 
Tulsa with intermittent worldwide trave! 
Please do not apply unless have specific ex- 
perience noted above. All replies confident ia 

Write fully to Box 215, The Pctroleum Engi- 
necr, P. O. Box 1589, Dallas, Texas. 











ENGINEERS WANTED Manufacturer of 
oil field equipment needs mechanical and/or 
electrical engineers for design and engi nee 
ing sales. Previous experience in this field 
not necessary. Salary commensurate wit! 
experience. Mail reauwme, including refer- 
ences and salary requirements, to Box 216 
The Petroleum Engineer, P. 0. Box 1589, 
Dallas, Texas. 











PROPERTY MANAGEMENT Former 
drilling contractor and oil producer that has 
recently sold out is interested in making 
contact with an individual, group or com- 
pany to manage and supervise their oi! and 
gas operations, domestic or foreign. Loca 
tion immaterial. 
R. MAKIN 
Box 1628 — Petroleum Bldg. — Hobbs, N. M 

















NEW PRINTING 


Smoley’s Tables 


improved Paper 
Enlarged — Revised 
350 added pages 


Time Savers for Engineers 


Designers and Builders 
SINCE 1901 


Logs. and Squares 


poralle! tables increased 100° to 300° 


Log. Trig. Tables. . 


areas and circumferences extended 


Slopes & Rises. . . 


192 bevel pages increased to 384 


Three Combined Tables . . 12.00 
Segmental Functions . 6.00 


Four Combined Tables 
(1424 pages) . 


Y,” thinner book with improved poper 


14.00 


Send orders or inquiries to: 


C. K. Smoley & Sons, Inc. 
P.O. Box 14, Chautauqua, N.Y. 
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50 miles offshore 


™ - Dixilyn Drilling uses (iss) Tiger Brand — 
a I 


"we 
Draw works showing Tiger Brand Wire 
Rope after 14 months of service. Only 


the best wire rope was good enough for 
this job. 





50 miles offshore the “Julie Ann” is drilling in the Vermillion area southwest of New Orleans. The million-pound derrick is rigged 
with Tiger Brand Wire Rope to assure long, trouble-free service 








and west of the Pecos — 


America’s No. 1 Wire Rope 
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West of the Pecos River, Dixilyn Rig No. 3 drilling near Odessa, Texas, Upton 
County. The 7,500 feet of Tiger Brand 11,” Drilling line being used on this 
well had already drilled three wells without trouble. The tool pusher, Mr. 
J. B. Booth, is very satisfied with the service he gets from USS Tiger 
Brand drilling lines 


The “Julie Ann’”’ is the newest offshore 
drilling platform of Dixilyn Drilling 
Corporation, New Orleans. It can drill in 
water over 100 feet deep—to drilling depths 
in excess of 25,000 feet. It is the first 
LeTourneau drilling platform designed to 
include 175-foot legs. The million-pound, 
two-well derrick is mounted to permit 

the drilling of six wells from the same 
platform location. 


Dixilyn operates a total of seven rigs—all 

are equipped with USS Tiger Brand Wire Rope 
Mr. Russel V. Tidwell, General Manager, says, 
“‘We use Tiger Brand because it gives us better 
service than any other rope we ever tried 

We watch our ton-mile records and Tiger Brand 
has definitely reduced our wire rope costs.”’ 


The “Julie Ann”’ is rigged with 5,000 feet 
of 14-inch Tiger Brand Monitor Excellay 
Preformed Rotary Drilling Line. The rope 
had been in service 14 months when the 
photographs were taken and it was still 

in excellent condition. 


For complete information about Tiger Brand 
Wire Rope for oilfield use, write for our 
catalog, American Steel & Wire, Dept. 9327, 
614 Superior Ave., N.W., Cleveland 13, Ohio. 


USS and Tiger Brand are registered trademarks 


Why Tiger Brand is your best buy 


1. It is made by a company that maintains the most complete 
research and manufacturing facilities in the steel industry 


2. itis designed by one of the country's most capable 
stafis of wire rope engineers. It is serviced by 

thoroughly experienced field representatives always ready 
with their assistance. 


3. Every type of Tiger Brand Wire Rope is designed for 
specific applications. You get the right rope for the job. 


4. It is made by one company, U.S. Steel, and every step 
of production from ore to finished product is 

carefully controlled and supervised to guarantee one 
high standard of quality. 


5. Tiger Brand Wire Rope is manufactured by the foremost 
single wire rope producer in the country. 


American Steel & Wire 
Division of 
United States Steel 


Cotumbie-Geneve Stee! Division San Francisco, Pecihie Coast Distributors 
United Stetes Stee! Export Company. Distributors Abroad 








SNUBBER NEWS 


—_——_m=me= Dedicated to the Elimination ———_———_ 
of Pulsation and Intake and Exhaust Noise 


Largest Installation of 
Burgess-Manning Pulsation Snubbers 











The compressor 
room of the 
Petroleum 
Chemicals, Inc. 
Ammonia Plant, 
showing a few of 
the 98 snubbers 
installed in this 
plant. 


Protects Petroleum Chemicals, Inc. 
Ammonia Plant from Damaging Pulsation 


9270 psia, and discharge temper- 
atures to 350°F. Under these 


Foster Wheeler Corporation was 
contracted by Petroleum Chemi- 
cals, Inc. to design and construct exacting conditions, Burgess- 
the multi-million dollar Ammonia Manning accepted the responsi- 
Process Plant at Lake Charles, bility to engineer and supply 
Louisiana. Pulsation Snubbers of optimum 

Realizing from the start that design to: 
gas pulsation would cause severe a. 
operational problems in mullti- 
service process piping related to 
reciprocating compressors and 
that hazardous pulsation should 
be engineered out of the Plant in 
initial design, Foster Wheeler 
Corporation called upon the Bur 
gess-Manning Company to devel- 
op Pulsation Snubbers for various 
service conditions and for instal- 
lation under the original contract. 

Ninety-eight Pulsation Snub- 
bers of 46 individual designs 
were installed on multi-stage, 
multi-service compressors. These 
Snubbers were installed on both 
the suction and discharge side of 
the compressor cylinders in what 
is believed to be the /argest 
single installation of Pulsation 
Snubbers under one roof. 

The compressors handle vari- 
ous types of gases, ranging in 
molecular weight from 5.13 to 33 
at pressures from atmospheric to | 


Hold the pulse amplitude 
to two per cent or less, total 
surge peak-to-peak, of ab- 
solute line pressure; and 


Hold to a minimum pres- 
sure drop requirement. 


The snubbers were subjected 
to stringent specifications; i.e., 
material, workmanship and in- 
spection procedures, normaily 
followed by Foster Wheeler Cor- 
poration in process plants of this 
type. All forged snubbers for 
high pressure service were made 
of high tensile alloy steel, with 
internal assemblies engineered to 
withstand extreme forces. 

After the plant went on stream, 
operational inspection revealed 
minimum pulsation-induced vi- 
bration, eliminating this opera- 
tional hazard and constant main- 
tenance, or upkeep of the laterals, 
headers, intercoolers and separa- 
tors attendant to the snubbers. 





} 
} 
| 


I} you are planning a new plant, or have a pulsation 
problem in your present plant, it will pay you to 
consult Burgess-Manning engineers. 


BURGESS-MANNING COMPANY 
Sound Enginaring Industrial Silencer Diudddon 


924° Sovereign Row, Dalias 35, Texas 
Libertyville, Illinois 


FOR FURTHER INFORMATION ON 
AUVERTISED PRODUCTS GEE READER GERVICE Cart 














Onan NEWS REPORT 








ELECTRIC WELL LOGGER operates on power from an Onan 
Electric Plant mounted within the truck. The 5,000-watt, two-cylin- 
der, gasoline-powered Onan delivers uniform, dependable electric 
current . . . essential for precise measurements of well conditions. 


= > ~ af 


PLENTY OF POWER for all surface and sub-surface needs of 
this versatile vehicle are supplied by the Onan unit. In addition 
to well logging, Onan electric power is used for casing perforation 
and other well servicing, lighting, and for operating an Ozalid printer. 


COMPACT, QUIET-RUNNING Onan plant is easily accessible. 
Vacu-Flo air-cooling system allows installation in enclosed com- 

rtment. The Onan plant is generally in use for periods ranging 
rom 2 to 6 hours but has been operated for 22 hours at a stretch. 
The plant will run continuously if required. 


Models from 500 to 230,000 watts. Call the Onan distributor 
listed in your phone book or write for complete specifications. 


D. W. ONAN & SONS INC. 


ELECTRIC PLANTS GENERATORS ENGINES ENGINE-COMPRESSORS 
3289 University Avenve SE. @ Mi polls 14, Mi ft 
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New Lonergan liquid relief valve doesn't chatter; 
eliminates product waste; reduces maintenance 


Ever hear a relief valve chatter? They all do! They shout their faults 
to the world, while beating themselves to death. When you can hear 
one, you know product is being wasted; maintenance costs are 
increasing; employees are growing annoyed; and perhaps danger- 
ous, flammable liquids are running loose. 

Now you can install a Lonergan Hydro-Valve guaranteed not to 
chatter, hammer, or drum, yet still deliver full rated capacity ! Gone 
is the need to install an oversized valve or a high-priced, heavy- 
weight regulator valve to eliminate chatter on by-pass and emer- 
gency relief applications. 


The Lonergan Hydro-Valve does not contain any capacity- 
reducing gimmicks or gadgets to eliminate chatter. Instead, it is de- 
signed to be completely quiet under all operating conditions. It 
proves itself so on hundreds of applications every day 


Bellows models of the Lonergan Hydro-Valve are also available 
for corrosive applications. The elimination of chatter and its associ- 
ated bellows flexing action, greatly extends bellows life and virtually 
ends the need for expensive bellows replacement. Full details are in 
a Hydro-Valve bulletin. Write for a copy today ! 


Lonergan 


J. E. LONERGAN CO. « 205 RACE STREET « PHILADELPHIA, PA. « SINCE 1872 
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AOVERTISGED PRODUCTS. SEE READER SERVICE 


FOR FURTHER INFORMATION ON 
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Clean PIPELINES 
Reclaim TANK BOTTOMS 


an exclusive 


PARAFFIN TREATING CHEMICAL 


BRAKESOL helds paroffin in suspension! Inject it into gathering 
lines and BRAKESOL keeps them free of paraffin. 


BRAKESOL reclaims tank bottoms without taking tanks out of 
service! BRAKESOL chemically dissolves paraffin and puts it back 
in solution into the oil. Cost is nominal compared to savings. 


BRAKESOL is safe to handle and will not harm your equip- 
ment Let BRAKESOL eliminate your paraffin problems NOW! 


FOR SERVICE ... Contact your Supply Store 
or nearby BrakeSol Treating Engineer. 


- . oo | Rem ae an. ae eon a 
EXPORT DISTRIBUTOR. THE NAT 


AH OMA 


NAL SUPPLY CO 


ENGINEERS - 
CONSTRUCTORS 


OlL / GAS / WATER / 
PRODUCTS / PIPELINE SYSTEMS 


WILLBROS 
MINNEAPOLIS 
LONDON ANKARA 


NBT BUILDING, TULSA, OKLAHOMA / CABLE: 
WASHINGTON PITTSBURGH LOUISVILLE 
BOGOTA LA PAZ EDMONTON CALGARY 


NEW 
CARACAS 
TEHERAN 


YORK 


NFORMATION ON 
SEE READER SERVICE CARD 


E 22 FOR FURTHER 
n VERTISED PRODUCTS 


NEW 


SILENCER CATALOG 


24 pages of helpful, easy-to-use 
information on choosing Silencers 
and Spark Arrestors. Discusses 
design and construction, sizes 
and types for every industrial, 
mobile and marine use. 


Write for your copy today. 


Kittell Muffler & 
Engineering, Inc. 


1977 BLAKE AVENUE 
LOS ANGELES 39, CALIFORNIA 


15 years experience in silence, exclusively! 


You'll like the extra luxuries and comforts 
which distinguish The Lamar... It’s com- 
pletely air-conditioned of course, with 

TV and radio in guest rooms. And food to 
please the most discriminating. Rates 
begin at $4.50. Garage Service. 


GEORGE B. ADAMS 


General Manager 


THEATRE & tim OS Tee 
, 


ny 
THE Heart oF THE 
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Trade Parade 


> Harley Sales Company. Dick W. John- 
son was promoted to general sales man- 
ager. John O. Moore, former sales engi- 
neer for the Worthington Corp., has 
joined the cOmpany as sales engineer in 
Oklahoma, Kansas, and Texas, headquar- 
tering in Tulsa. Harley Sales is the oil- 
field distributor of Wisconsin Motor Corp. 
> California Research Corporation. New 
staff members are: Everett E. Spitler 
joined the Richmond Laboratory as a re- 
search engineer in the engine fuels divi- 
sion; George D. Boozer joined the La 
Habra Laboratory as a research engineer 
in producing technology; Bruce O. Bay- 
aert and R. J. McCarter as research 
engineers, process planning division, Rich- 
mond Laboratory; John Walden, Rich- 
mond Laboratory, as a research engineer 
in chemical process development. Allan J. 
Humphrey as research mathmetician in 
the analytical and physical measurements 
group at the Richmond Laboratory. 

Dr. R. R. Unterberger was appointed 
supervising research physicist — nuclear 
radiation and electron resonance, in the 
well logging and basic producing research 
division, La Habra Laboratory. 

N. J. Paterson is appointed to the posi- 
tion of group supervisor process plan 
ning division at the Richmond Labora- 
tory 
> The Dow Chemical Company. Donald 
K. Ballman and C. B. Branch were elected 
vice presidents of the company. Ballman 
is director of sales and Branch is manager 
of overseas operations. Both are Dow di- 
rectors. Robert B. Bennett was elected 
company treasurer and Fred H. Brown 
to company controller. 

Donald B. Black was named assistant 
purchasing agent for raw materials for 
the Midland Division. Black succeeds E 
C. Hawkins who has entered private busi- 
ness. 
> Dresser Industries, Inc. Hector P 
Boncher was appointed vice president- 
marketing. Until the present appointment, 
Boncher has been an operating vice 
president 
> The Foxboro Company. The formation 
of a systems engineering group specializ- 
ing in advanced application engineering 
phases of computer control in the process 
industries was announced under the direc- 
tion of Robert Silva of systems engineer- 
ing division. 

GUIBERSON FOUNDER DIES. Wil- 
liam Richard Guiberson, well-known in 
the petroleum equip- 
ment industry, died 
September 27 in Los 
Angeles. Born 1875 
in a Santa Clara Val- 
ley homestead, Dick 
Guiberson became a 
roustabout at 16 
After over 20 years 
varied experience in 
the oil industry, he 
and his brother Al 
formed an oil tool 
company to service the Mid-Continent 
fields in 1913. The Guiberson Corporation 
was formed in 1919, and until 1921, when 
he returned to California, he represented 
the firm in Tulsa. In 1932 he set up a 
separate organization, the W. R. Guiber- 
son Company 

Mr. Guiberson was a member of the 
Pioneer Petroleum Society at the time of 
its origin in 1925. He was also a vigorous 
worker during the organization stages of 
the California Chamber of Mines & Oil, 
and was largely responsible for the de- 
velopment of the Wildcats. He was hon- 
orary president of the Prodaction Pioneers 
in 1947, and was a member until his death 
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NO SLURRY seTTiine with Manzel’s 

new SP-90 Slurry Pump! Exclusive feature permits 
proportion of slurries to remain constant in 

mix tank... while pumping rates are variable from 
maximum to 1/5 of maximum. Your Manzel 


field engineer will give you full details. 





> Allis-Chalmers Manufacturing Com- 
pany. Russell A. Hedden was appointed 
works manager of manufacturing, Indus- 
tries Group, at Allis-Chalmers West Allis, 
Wisconsin, Works. He succeeds E. W. 
Bonness, named consultant to the director 
of manufacturing, Industries Group. Hed- 
den formerly was works manager of the 
York, Pennsylvania, Works. 


> American Iron & Machine Works Com- 
pany. Haskell “Inky” Wotkyns was ap- 
pointed division manager. His territory 
will include East Texas, Texas Gulf 
Coast, Louisiana, California and Mexico, 
with offices in Houston. Wotkyns was 
formerly headquartered in Tulsa as a 
special representative. Guy Tucker was 
appointed division manager for the Rocky 
Mountain and Canadian area. He will 
continue to headquarter from Denver 





Improved Through 
Proven By Performance 
The Best for Your 
Water Treating Problems 





Trade Parade 


> Walworth Company. Robert F. Snow- 
den was appointed a sales representative 
in the Gulf division. In this new capacity, 
he will be a sales engineer covering oil, 
gas and helium activities in Oklahoma. 


> White Diesel Engine Division, The 
White Motor Company. Bernard C. Ball 
was appointed advertising and sales pro- 
motion manager. 

> Texas Instruments, Inc., Apparatus Di- 
vision. New field service engineering rep- 
resentatives are: Robert Morris to serve 
the Northwestern U. S., headquartering 
in Seattle, Washington; Murray Henry in 
the Pacific Southwest area, joining Stan 
Sorensen, manager, in the Los Angeles, 
California, office; Joseph F. Struneski in 
the Northeastern region joining Grant A 
Dove, who was appointed field service en- 
gineering representative and manager of 





the Northeastern office in Elizabeth, N. J. 
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Research 


Write for literature on your letterhead. 


*REG. U.S. PAT. OFF. 


D.U. HARERING & (€0., IE. 


ANALYSTS 


CONSULTANTS - MANUFACTURERS 
P. O. Box 


10337 
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Nov. 17-18 — Natural Gas Pipe Line Institute, 
Liberal, Kans. 

Nov. 19-— West Central Texas Oil & Gas 
Assn., annual meeting, Hotel Windsor 
Abilene, Texas. 

Nov. 20 — Natural Gasoline Assn. of America, 
Panhandle Plains regional meeting, Herring 
Hotel, Amarillo, Texas. 

Nov. 30-Dec. 1 — Asphalt Institute, steering 
committee meeting (technical), Shoreham 
Hotel, Washington, D.C. 

Dec. 3-5 — Interstate Oil Compact Commis- 
sion, annual meeting, Shoreham Hotel 
Washington, D. C. 

Dec. 11-15 — Society of Automotive Engi- 
neers, meeting, Sheraton-Codillac and 
Statler hotels, Detroit, Mich 


1960 


Jan. 22 — Natural Gasoline Assn. of America, 
Gulf Coast regional meeting, Robert Driscoll 
Hotel, Corpus Christi, Texas. 

Jan. 31-Feb. 5— American Society of Testing 
Materials, a committee D-2 meeting, Statler 
Hotel, Detroit, Mich. 

Feb. 14-18 — AIME, annual meeting, Statler 
Hilton and McAlpin hotels, New York, N. Y 

Feb. 26 — Natural Gasoline Assn. of America, 
permian basin regional meeting, Linccin 
Hotel, Odessa, Texas. 

Mar. 2.4 — API Division of Production, sovth- 
western district meeting, Statler-Hilton Hotel 
Dallas, Tex. 

Mar. 6-9 — American Society of Mechanical 
Engineers, Gas Turbine Conference and Ex- 
position, Rice Hotel, Houston, Tex. 

Mar. 14-18 — National Assn. of Corrosion 
Engineers, annual meeting, Memorial Audi 
torium, Dallas, Tex. 

Mar. 16-18 — API Division of Production, 
southern district meeting, Hilton Hotel, Son 
Antonio, Tex. 

Mar. 18 — Natural Gasoline Assn. of America, 
Oklahoma regional meeting, Biltmore Hotel, 
Oklahoma City, Okla. 

Mar. 21-23 — Midwest Gas Assn., annual 
meeting, Hotel St. Paul, St. Paul, Minn. 

Mar. 29-31 — Illinois Institute of Technology, 
annual American Power Conference, Hotel 
Sherman, Chicago, Ill. 

Mar. 30-Apr. 1 — API Division of Production, 
mid-continent district meeting, Broadview 
Hotel, Wichita, Kans. 

Apr. 4-6 — API Division of Transportation, 
highway conference, Shomrock-Hilton Hotel, 
Houston, Tex. 

Apr. 12-14— Petroleum Industry Electrical 
Assn. and Petroleum Electric Supply Assn., 
annual conference and exhibition, Municipal 
Auditorium, Kansas City, Kans. 

Apr. 19-21 — Southwestern Gas Measurement 
Short Course, North Campus, University of 
Oklahoma, Norman, Okla. 

Apr. 20-22 — API Division of Production, Rocky 
Mountain district meeting, Gladstone, Hen- 
ning, and Townsend hotels, Casper, Wyo. 

Apr. 20-22 — National Petroleum Assn., semi- 
annual meeting, Hotel Cleveland, Cleve- 
land, O. 

Apr. 24-26 — Independent Petroleum Assn. of 
America, midyear meeting, Denver Hilton 
Hotel, Denver, Colo. 

Apr. 25-27 — Southern Gas Assn., convention, 
Buccaneer and Galvez hotels, Galveston, Tex. 

Apr. 25-28 — American Assn. of Petroleum 
Geologists-Society of Economic Paleontolo- 
gists and Mineralogists, annual meeting, 
Chalfonte-Haddon Hall, Atlantic City, N. J. 

Apr. 25-29 — American Welding Society, an- 
nual meeting and welding exposition, Los 
Angeles, Calif. 

Apr. 27-29 — Natural Gasoline Assn. of Amer- 
ica, annual convention, Rice Hotel, Houston, 
Tex. 

Apr. 28-29 — API Division of Transportation, 
pipeline conference, Mayo Hotel, Tulsa, Okla 
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Time: One hundred years ago—1859. 
Place: Titusville, Pennsylvania. 


Event: The first U.S. oil well ‘‘came in” at 6944 feet. And from it and its 
successors have come endless miracles of gil. 


Today, petroleum gives us fuels that are capable of moving man 
from earth to the moon and beyond, Such expforations can bring new 
knowledge of incaiculable value. 


But no less certain than the conquest of space is that we will have ever better fuels 
and lubricants for travel on the ground, on the sea, and in the air 
new and exciting products for the farm, industry and the home. 


Today it is estimated that one quarter of all the money spent by U.S 
industry on research is spent by the petroleum industry 


And as chemists study the endless ways to rearrange oil molecules to make 
useful products, we can see that the age of petroleum has only begun 


Standard Oil Company (New Jersey); 
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Another 
all new 
“Production 
Pak by 
National... 


Compact design and construc- 
tion with built-in safety features 
assure the producer trouble 


free operation. 


Dual producing Production 
Pak” with one steam generator 
two three-phase separators 
flame arrestor and safety fuel 


gas scrubber. 


Patented and Patents Pending 


National Steam Generating Production Unit Model “WOG" 


The National Steam Generating “Production 
Pak” is a pre-piped, skid-mounted, three-phase 
separation system with a steam generator. This 
production unit is specially designed to produce 
wells that require pre-heat before chokitig down 
to separator pressures. ; 

Automatic controls and valves maintain ab- 
solute control over water bath temperatures and 
sales gas leaving separator. 

Use of a steam generator to heat the separator 
base and well stream in place of the conventional 
water bath heater method permits a higher MTD 


- 
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and less area requirement plus a convenient and 
dependable means of moving heat to the base 
of the separator. 

Separator and generator are code stamped, 
and the unit is equipped with National’s Flame 
Arrestor to prevent back flash. 

These units have been proven in service in 
Oklahoma, Kansas and the Texas Panhandle. 

National’s Steam Generating Production Units 
are available in sizes from 2.5 MM cf/d to handle 
single, dual and triple completed wells. 


NATIONAL TANK COMPANY 
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THE PETROLEUM ENGINEER THE PETROLEUM ENGINEER 
DRILLING & PRODUCING FOR MANAGEMENT 
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REFINING ENGINEER PIPELINE ENGINEER 
SPECIALIZED EDITION SPECIALIZED EDITION 


[] $6.00 for 3 years [ ] $6.00 for 3 years 
[ ] $5.00 for 2 years [_] $5.00 for 2 years 
] $3.00 for 1 year [_] $3.00 for 1 year 
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THIS 1S NOT AN EXPIRATION NOTICE 











DO NOT WRITE BELOW 
NAME 


COMPANY NUMBER 
POSITION 


HOME 
ADDRESS _ [}] COMPANY | AMOUNT 








CITY - ZONE STATE — FOLIO 





eS Drilling Ind. Producer Products Pipe Line Natural Gasoline 
Please check division of § Drilling Contractor Gas Pipe Line | Pipe Line Contractor _) Refining 
industry engaged in: -) Preducing () Crude Oil Pipe Line () Refining Contractor [) Petrochemical 
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TO SECURE 

FAST PAYOUT OF ORIGINAL COST 
AND LOW MAINTENANCE 

AFTER PAYOUT 


USE CABOT 


and! Cabot £t Hour Field Service 
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Call your J&l Supply Man 











2. 


Pa A DIAGRAM OF THE SAFETY VALVE AND AUTOMATIC 

OTIS SURFACE SAFETY VALVES PILOT INSTALLATION WE HAD ON THIS PLATFORM, EACH OF THE 

— EQUIPPED WITH AUTOMATIC PILOTS — SHUT IN THE SIX WELLS HAD A TYPE XDM-4 oS Ot ce tn 

INSTALLED BETWEEN THE WING VALVE A i 

oi WES ON TNS PLATIORM AND PREVENTED SAFETY VALVES AND PILOTS WERE INSTALLED SO AS TO (1) SHUT 

A MAJOR FIRE THAT COULD HAVE CosT US IN AN INDIVIDUAL WELL SHOULD A FREEZING CONDITION EXIST 

SEVERAL MILLION DOLLARS. IN A FLOW LINE OR CHOKE; (2) SHUT IN ALL WELLS ON THE 

“ PLATFORM SHOULD A FLOW LINE BREAK, OR (3) SHUT IN ALL 

WELLS ON THE PLATFORM SHOULD THE GAS SALES LINE BREAK, 

OR SHOULD SOMETHING HAPPEN TO ANY OF THE AUXILIARY 

EQUIPMENT ON THE PLATFORM, IN THIS CASE IT WAS HIGH 

TEMPERATURE ON A HEATER THAT ACTIVATED A TYPE L OTIS 
PILOT TO SHUT IN ALL THE WELLS. 











3 

is SIX WELLS WERE PRODUCING 32 M.M.C.F.D. WHEN AN EQUIP 
MENT FAILURE BOOSTED THE TEMPERATURE IN ONE OF THE 
HEATERS TO ABOUT 1,000° F. THIS SET THE PLATFORM ON FIRE. 
BUT WE DIDN'T LOSE OUR WELLS OR THE PLATFORM — THANKS 
TO THE OTIS SAFETY VALVES. WHEN OUR PUMPER GOT OUT 
THERE HE FOUND ALL OF THE WELLS SHUT IN, AND ONLY A 
SMALL FIRE BURNING, WHICH HE EXTINGUISHED, AFTER MAKING 
LIMITED REPAIRS, THE SAFETY VALVES AND PILOTS WERE RESET 
AND THE WELLS PUT BACK ON PRODUCTION, 





























SPEAKING OF RESETTING PILOTS, HAVE YOU SEEN THE NEW WE CAN GET HIGHER PRESSURE RATINGS ON SPECIAL ORDER. 
TYPE E OTIS HI-LO PILOT? ITS SO SIMPLE TO SET AND RESET A THE TYPE E IS ADAPTABLE TO REMOTE CONTROL OR EXTERNAL 
TEN. YEAR-OLD BOY COULD DO IT, HERE ARE THREE SCHEMATIC CONTROL SYSTEMS USING ELECTRICITY, HYDRAULIC PRESSURE, OR 
DIAGRAMS OF THE TYPE E, SHOWING THE PILOT IN ITS THREE MICROWAVE, YOU CAN TRIP THE PILOT MANUALLY WITHOUT 
OPERATING POSITIONS: SET AND READY TO OPERATE; OPENED ANY SPECIAL TOOLS. WE'VE FOUND THE PILOT ACCURATE TO 
AS A RESULT OF A PRESSURE DROP; OPENED AS A RESULT OF A PLUS OR MINUS 1%. IT HAS A VISUAL INDICATOR TO TELL YOU 
PRESSURE RISE. THE NEW TYPE E PILOT HAS MANY FEATURES WE WHEN THE PILOT IS LOCKED OUT OF SERVICE, AND ANOTHER 
LIKE. TO LIST A FEW — ITS QUIET, THERES NO LOUD POP WHEN INDICATOR TO TELL YOU WHETHER THE PILOT OPERATED DUE TO 
IT OPENS, THEIR STANDARD MODEL IS RATED TO 8.000 P S|. AND A PRESSURE RISE OR DROP. 
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aol & SAVE —Puol VE OSD PILOT VALVE OPEN DUE TO PRESSURE DROP PROT VALVE OPEN DUE TO PRESSURE RISE 














a Ss > 
r. GET BACK TO RESETTING THE TYPE E OTIS HI-LO PILOT — a-™ OTIS SURFACE SAFETY VALVES AND PILOTS WE INSTALLED 
HERE'S ALL YOU DO. AFTER THE PILOT HAS OPERATED YOU TWIST ON OUR PLATFORM ONLY COST $6,500. THAT'S A PRETTY SMALL 
THIS RESET COLLAR TO THE RIGHT. THIS CLOSES THE PILOT AND INVESTMENT TO PROTECT A SEVERAL-MILLION-DOLLAR INSTAL 
EXPOSES A RED BAND, WHICH IS A VISUAL INDICATION THAT LATION, AND THIS ISN'T THE FIRST TIME OTIS SAFETY EQUIP 
THE PILOT IS LOCKED OUT OF SERVICE. WHEN THE INDICATOR MENT HAS SAVED US A SUBSTANTIAL LOSS. EXPERIENCE HAS 
PIN 1S FLUSH WITH THE END OF THE PILOT YOU CAN PUT THE TAUGHT US WE CAN RELY ON OTIS SAFETY EQUIPMENT, IF YOU 
WELL BACK ON PRODUCTION BY TWISTING THE RESET COLLAR HAVE ANY UNPROTECTED WELLS — ESPECIALLY IN ISOLATED 
TO THE LEFT. WE’LL BE USING A LOT OF THESE PILOTS IN THE LOCATIONS OR IN CRITICAL AREAS—1! SUGGEST YOU CALL 
FUTURE BECAUSE OF THEIR SIMPLICITY AND MANY ADVANTAGES. YOUR NEAREST OTIS OFFICE NOW. LET AN OTIS SAFETY VALVE 
EXPERT HELP YOU WORK UP THE 
PROPER SAFETY PROGRAM FOR YOUR 
WELLS—TODAY—BEFORE YOU NEED IT. 


Oks — Everylling s et Conltol 


eocenmaniend 














General Offices: 6612 Denton Drive - Dalias 


Branches Throughout the Oj! ¢ ntry 
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Of Things To Come... in Oil 


NEW WORLD'S DEPTH RECORD will return to South Louisiana if the 
plans of John W. Mecom, Houston independent, and Magnolia 
Petroleum Company are realized. Mecom announced that he and 
Magnolia have staked the location for the 26,000-ft venture, No. 
1 Louisiana Land & Exploration Unit S, in the Homeplace field 
and about five miles south of Port Sulphur. It is about 8000 ft east 
of the No. 1 LL&E 1-L which went to 22,570 ft in 1956 and set a 
new record at that time. Current record-holder is in Pecos County, 
West Texas, where Phillips Petroleum Company drilled the No. 
1-EE University to a total depth of 25,340 ft in 1958. Mecom will 
be the operator on the venture and will move in his Rig 25, world’s 
most powerful steam drilling unit. His reasons for taking on this 
formidable challenge are, primarily to explore the deep sands in 
the Homeplace area, and to bring the depth record back to 
Louisiana. 


LONG-AWAITED THERMONUCLEAR EXPLOSION in the Athabasca 
bituminous sands of Alberta is closer to reality since being recom- 
mended as a feasible proposition by the special committee which 
has been investigating the subject for the Alberta government. 
In a detailed report which ranges from health safety measures to 
technical details about detonation of the bomb, the special com- 
mittee of the provincial Oil and Gas Conservation Board sets out 
its formal conclusion and opinions. Richfield Oil Corporation of 
Canada made the original proposal of the nuclear blast in the 
tar-rich sands and the Conservation Board has recommended it as 
being to the advantage of the Province of Alberta. 


LOOK FOR CLOSER PRODUCER-REFINER COORDINATION in the 
future to smooth out the rough spots related to domestic crude 
production and product demand. The Texas Railroad Commis- 
sion held back October allowables due to oversupply of products 
... not crude stocks. Neither producer nor refiner wants to debate 
the issues in public today, so there should be closer coordination 
and study. 


WIDER SPACING IN LOUISIANA has been predicted by Thomas M. 
Winfiele, chief engineer in the Louisiana conservation department. 
The present oil allowable formula, based on well depth, will be 
modified in the “creation of an allowable formula which would 
include acreage as one of its factors.” Winfiele also acknowledged 
that the Louisiana system, although intended to bar new oil and 
gas drilling on tracts smaller than 40 and 160 acres, respectively. 
actually sets minimums of about 25 and 90 acres. 

















Heater Hook-up with WECO Unions 


WECO UNIONS 
ARE EVERYWHERE IN 
THE OIL INDUSTRY 


& chiksen oer) On the drilling rig you find them on mud suction 
wecod Yio og tractut’ and discharge lines . . . on fuel, steam and water 
lines .. . on stand pipe connections . . . blowout 
preventer hook-ups. You will find them, too, on 
service company trucks, lines and head connec- 
tions in cementing, acidizing and fracturing 
operations. 

Wherever there is production, WECO 
Unions are used in making up headers and 
manifolds; tank, heater, treater and separator 
installations; on flow lines, meter connections 
and wherever else unions are used for faster, 
more efficient piping. You will find them also on 
offshore rigs, platforms and production hook-ups 
—on water flooding and repressuring projects. 

There is a WECO UNION of the right type, 
size and pressure rating for every service in 
every phase of the industry ... and they are 
available from stock at Supply Stores every- 
where. For the WECO Unions you need—see 
your WECO catalog, or refer to pages 5105- 
* a 5124 of your Composite Catalog; call your 
eRe. > eo OF Supply Store or your WECO representative. 


Production manifolds are easily made-up with 
WECO Unions 


Blowout preventer control lines with WECO Unions 
and Chiksan Joints 


~ 


WELL EQUIPMENT MFG. CORP. 


Division of CHIKSAN COMPANY diary 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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Just as individuals can be posi 
tively identified by their finge 
prints, so can the formations *o& 
the earth surrounding a well bore= 
Each formation has definite chafs 
acteristics or “fingerprints” whic A Cc Gc U RAT E LY 
identify it beyond doubt — reveal= : 
ing its type, its physical properties ; 
and its content. . Vv 

The trick is to accurately record ‘ D = N Ti F 
these “fingerprints” in detail and 
to provide the instrumentation and 
experience necessary to reliably f\ N 2) V f\ T 
evaluate the nature of the forma- E L U A I 
tions — that’s where McCullough 
comes in! 


McCullough provides the many F O ind ivi AT | O Ni 


specialized nuclear logging serv- 





ices listed below. Each employs 
the highly sensitive Scintillometer. 


“FINGERPRINTS” 


Each is designed to perform a 
specific function — to identify and 
to reveal maximum information 
about those formation characteris- 
tics to which it is responsive, with 
great accuracy 

McCullough Nuclear Logs are 
clear, detailed, accurate and re- 
peatable. Our many years of expe- 
rience have developed techniques 
of interpretation and evaluation 
that reveal full formation informa- 


tion — with reliable accuracy. 


J RE Se a eee a 


On that next job, it will pay you 
to let McCullough “fingerprint” 
your well —and interpret those 
“fingerprints” to reveal the true 


nature of sub-surface structures. 


McCCULLO 


Well Logging. re 


Gamma Ray Log OSs; Lag or 
simultaneous Gamma*® Ray - Neu- 


Se eR Ee ei 


tron Log in cased or open hole. 


e Salinity Log and combinations of 
Salinitvy-Gamma Ray-Neutron curves 
in cased or open hol 





. Multiph Spaced Neutron Log in 


I 
cased or opel } rhe 


e Tracer Ser ( with Sub-surface 
Injector or ri necuion 


@ Density ‘ mt wous Den 


owe ety sian M'Calloush TOOL. COMPANY 


LOS ANGELES ¢ HOUSTON e EDMONTON Cable Addres MACTOOL 


: recorded 


Im Ca ed hole. 
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LOW-SOLIDS MUDS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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DMS isa water soluble nonionic 
surfactant for use in all drilling 
muds. 


DMS muds are stable to high 
temperature, salt and anhydrite. 


DMS muds have been used as 
drilling fluids with weights up to 
22 ppg and with temperatures up 
to 450°F. 


DMS reduces consumption of 
fluid loss additives and improves 








QJ Lo Ss 





their efficiency in all systems, 
even saturated salt muds. 


DMS muds minimize dispersion 
of drilled solids and reduce main- 
tenance and watering back. 


Doms, packed in distinctive red 
checked drums, is available in all 
drilling areas. 

Consult your local Baroid or 
Magcobar Dealer for product 
know-how and Service. 


on . f ~ ) 
gio gascarch, lo (Keathdig 


ANTARA., CHEMICALS 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET + NEW YORK 14, NEW YORK 
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AMERICAN IRON 


TENSION 
TUBING 
ANCHOR 


Prevents costly 
buckling and breathing 
of tubing! 


Now, you can get more PROFITS from your 
pumping well by using the American Iron 
Tension Tubing Anchor to prevent costly 
sucker rod and tubing failures. 





Set one of these short, compact tubing 
anchors at the bottom of your well and you 
have many money-saving advantages. 


Pebediaevdia’ 


The American Iron Tension Tubing 
Anchor increases life of rods and tubing by 
decreasing thread wear on tubing and cou- 
pling. It also decreases OD wear of rod and 
rod coupling, and tubing coupling. 


By firmly anchoring the tubing, you also 
increase the efficiency of the pump. 





COMPLETELY RETRIEVABLE 
UNDER ALL CONDITIONS! 











The American Iron Tension Tubing 
Anchor is another QUALITY product created 
through American Iron research and design 
for the petroleum industry. 


AVAILABLE THROUGH YOUR SUPPLY STORE. 


AMERICAN Bras & MACHINE ena COMPANY, INC. 
518 North indiane Avenue + Oklohoma City, Ok 
Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY 
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Core Recowery 


That’s Welex’s recovery average in the difficult Louisiana Gulf Coast area. In Louisiana, as well as 
in other areas, Welex leads in Side Wall Coring. Here is proof that with Welex on your well, you 
get more cores. The exclusive design of Welex’s coring gun gives you bigger cores. It’s the next best 
thing to being inside the well yourself. If you like to “feel the material” before buying a suit, you'll 
choose Welex Side Wall Coring service. With a Welex core in your hand, you can actually “feel the 
material” before making the decision that may mean success or failure of your well. These outstanding 
results are possible because: 1. Welex’s exclusive stabilizer centers the coring gun, permitting all cores 
to be fired at a fixed stand-off from the formation. 2. Rectangular design of the gun permits core 
recovery in deep holes — even holes less than 6” in diameter. 3. Both powder loads and core barrels 
can be varied to meet different conditions in the same hole. That’s why Welex Side Wall Coring 
consistently gives you more data. 


WELEX, INC. 


General Offices: 1400 East Berry, Fort Worth, Texas. Division offices in Denver, Houston 
los Angeles, Midland, New Orleans, Tulsa and Wichito. District offices in every majo 
oll center, Subsidiaries in Canade and Venezuela 
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more quality! |. 








AXELSON—PIONEER IN PROGRESS 


more than 40,000 miles of Axelson Sucker Rods have been produced 














YOU PUMP MORE with 


AXELSON 
SUCKER RODS 


AXELSON NO. 77 SUCKER ROD is typical of the “quality- 
for-profit” features found in all Axelson equipment. 


NO. 77 is the most versatile, popular, economical sucker 
rod available when you consider weight to strength. Appli- 
cations range from very deep wells and high volume pro- 
ducers requiring high strength and stress range to dual 
and slim hole completions where strength and smal! diam- 
eters are required. With No. 77 you can often use a smaller 
diameter, lighter rod while maintaining the proper strength 
to meet production requirements. And, too, this weight re- 
duction may allow a reduction in the size of the surface 
pumping unit. 

NO. 77 is manufactured from a nickel-molybdenum 
alloy steel, fully normalized, tempered from end to end, and 
is treated to develop additional high strength for extremely 
heavy pumping requirements. Alloy content also aids in 
resistance to corrosion fatigue. 


SUCKER ROD COMPARISON CHART 


MANUFACTURER 
AXELSON =| [om ‘ JONES [Nate nat] RRIS 
} 
} 
| 
ke 


? 
65M 72A 


REPLACE WITH AXELSSON 


REGULAR — -_ HARDENED SUB-COUPLINGS AXITE 
AND GROUND 


Write for illustrated sucker rod brochure , 


©3535 Axelson 


DIVISION OF U. S. INDUSTRIES, INC. 
6160 SO. BOYLE AVENUE + LOS ANGELES 58, CALIFORNIA + LUdiow 7-127! 


© 1959 — Axelson — Division of U.S. Industries, inc 
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“«..: WITH SO 


MUCH AT STAKE 
TAKE CAMERON 


EVERY TIME.’’ 


The most important part of 
your rig can be your blow-out 
preventer system. 


Cameron Type “F’ Blowout Preventer—Ilatest 
design’ in almost 40 years of leadership. 


When you are drilling, you're 
looking for pressure—and 
higher pressure means higher 
profit. 


Ram actuator shafts rotate—are sealed at 
both ends to produce pressure balance for 
extra-easy operation. 


But the difference between 
success and failure can depend 
on your ability to control down 
hole pressures. 


Type “F” Preventers are available with inter- 
changeable operators for hydraulic, air or 
manual service. 


Since we developed the first 
successful preventer, almost 40 
years ago, a majority of suc- 
cessful operators all over the 
world have relied on the safe- 
ty, service and economy of our 
efficient units. 


Cameron Type “F’ Preventers 
are the latest design in our de- 
velopment program, which, in- 
cidentally, is continuous at 
Cameron. 


Early in our history as a com- 
pany it became obvious that 
intermittent design work can- 
not meet the rush toward 
greater depths and higher 
pressures. Asa result, we have 


always been ready with equip- 
ment to handle each new drill- 
ing requirement. 

Close and continuous observa- 
tion of pressure problems in 
drilling has shown that the 
best Blowout Preventer is the 
only bargain. This is the rea- 
son we say ©... with so much 
at stake, don’t take chances, 
take Cameron every time.” 


IRON WORKS, INC. 


P. O. Box 1212 — Houston, Texas 


Export Office: 7912 Empire State Bldg, New 
York City. In England: Cameron iron Works 
ltd, 76 Grosvenor St., London W. 1 England 

















FIRST IN 1894... 


FIR gay LODAY... 





S. M. Jones produced the first 
all-metal sucker rods in 1894 
under the name of the Acme 
Sucker Rod Company in To- 
ledo, Ohio... 4 = Today, on the same sifé, #hese modern §, M, Jones focili- 
< : ties are devoted exclusively to designing and manufactur- 
ing the finest sucker rods in the world. 


... because We're Sucker Rod Specialists! 


= THE S. M. JONES COMPANY 


Division of Buffalo Eclipse Corporation 


General Office and Factory: TOLEDO, OHIO 


& yt Xd 
~ ? —- 
There are four ; 


WICKEK KUYS* 
jowe 108 ENOWEERED >” ae a Sales Office: Enterprise Building, TULSA, OKLAHOMA 


~ Export Sales Representatives: 


IDECO, One of the Dresser Industries, Dallas—New York 
Franklin Supply Company, Export Division, Inc., New York 
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SPEED REDUCERS 


AND INCREASERS 


AIR 
BALANCED 
t suNits 


FOUNDRY & MACHINE COMPANY 
LUFKIN, TEXAS 


Branch Sales HOUSTON © NATCHEZ * CORPUS CHRIST! + LAFAYETTE © DALLAS + KILGORE + ODESSA « HOBBS + GREAT BEND + DENVER 
and Service SHREVEPORT + WICHITA FALLS « LOS ANGELES * BAKERSFIELD + EFFINGHAM + CASPER « OKLAHOMA CITY « SIDNEY * MIDLAND 


FARMINGTON © SEMINOLE + TULSA * NEW YORK + PAMPA + STERLING * MARACAIBO, VENEZUELA « ANACO, VENEZUELA 
Lufkin equipment in Canada is handled by 


THE LUFKIN MACHINE CO., LTD., 9°50 65th Avenue, Edmonton, Alberta, Canada, Regina, Saskatchewan, “nada 














for All 
OM FIELD 
POWER 


© NATURAL GAS 
© PROPANE or BUTANE 
© GASOLINE 


SEE YOUR ROILINE ENGINE DISTRIBUTOR 45) 


ARIZONA, Casa Grande, Engine Service Company, inc PENNSYLVANIA, Pittsburgh 34, P. C. McKenzie Company 

CALIFORNIA, Long Beach, Engine & Equipment Company Bradford, R. R. Reck Company 

COLORADO, Denver, Emrick & Hill Engine & Equipt. Co TEXAS, Houston 1, Southern Engine & Pump Co. (also in 
Beaumont, Corpus Christi, Dallas, 

M 

KANSAS, Garden City, Carson Machine & Supply Co. Edinburg, Kilgore, San Antonio) 

LOUISIANA, New Orleans, Southern Engine & Pump Co Odessa, General Machine & Supply Inc 

MICHIGAN, Reed City, Hafer Engine Company Wichita Falls, Nortex Engine & Equipment Co 

OKLAHOMA, Oklahoma City $, Carson Mach. & Sup. Co. WYOMING, Casper, Emrick & Hill Engine & Equipt. Co 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 
Factories at Woukesho, Wisconsin and Clinton, lowo / New York « Tulsa « Los Angeles 


Seven ROILINE Models—from 200 to 706 max. hp. me 
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Naturally... 


GULFCO's! 
A typical 15,000 PSI Test, 4A 


10,000 PSI WP 2-string par- 
allel tubing, dual comple- 
' 4 


















tion GULFCO Xmas Tree 
assembly on a deep, high 
pressure gas distillate. 


This is illustrative of 
Gulfco’s policy of blending 
years of experience with the 
most modern research and 
development in order to 
provide advances in equip- 
ment design to accomodate 
the latest completion tech- 
niques under even the most 
severe conditions. 
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MOS ces IN PUMP DESIGN 
a in 30 YEARS: ad ll 
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DUPLEX POWER SLUSH PUMP 734” x 16” 
600 HP at 65 RPM 


U. S$. Patent 2,649,988 and 2,717,186. Other patents pending 


Wow 7 FOR THE FIRST TIME... Three years in designing, de- 


these proven mechanical principles are applied to veloping and in final field test- 
a slush pump! ing are behind this newest, 


most advanced WHELAND 16” 
@ PLANETARY GEAR SYSTEM PUMP. A folder giving the high- 


with gear cartridge assembled and inserted as a unit. lights of this new pump is yours 


© CROSSHEAD IS A PERFECT CIRCLE for the asking . . . or we can 


‘ . , , nt locations s 
thus stays perfectly aligned in every direction. oe eee were prong Peake 
you can see it in operation. You 


© FLOATING INPUT SHAFT can't afford to buy any pump in 


with unique sheave mounting which lets shaft transmit this size until you've seen this 
torque load ONLY. new Wheland pump! 


WHELAND 


ROTARY DRILLING MACHINERY 





Te’ WD © © DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 

THE WHELA N dD c ° M PA N Y e » Main Office: Wichita Falls, Texas’* HOUSTON OIL FIELD MATERIAL 
OOG TENNESSEE, (Se COMPANY, INC.—Main Office: Houston, Texas * JONES AND 

SOHATTAN vy, vu S.A. ; : ‘LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 


: ; Drawer 2481, Tulsa 2, Oklahoma. 
DRAW WORKS SLUSH PUMPS ‘ ROTARIES 2 EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 


CROWN BLOCKS « TRAVELING BLOCKS © SWIVELS way, New York 7, New York—Broad Street House, London, E. C. 2, 








Better 
Cementing 
Starts 

with 
CENTERED 
CASING 
and a Good 
BONDING 
SURFACE 


BAKER CASING CENTRALIZERS 
assure cementing clearance — 
no “balling” —no plugged 
annulus. When running in the 
hole their “sled-runner™ 
springs do not remove mud 
cake which can plug the 
annulus, Cause pressure surges, 
and restrict production. These 
strong, quality steel springs 

are securely butt-welded to 
collars; then pre-set so that 
they pass tight spots or dog legs 
and still retain all of their origi- 
nal ability to provide greater 
centering force. Available in 
HINGE-LOK Or SOLID-RING 
models, and in all required 
sizes and types from “‘slim-hole” 
to “extended range” 


BAKER OIL TOOLS, INC. 


>>) DDD DDD? 


MN 


HOUSTON LOS ANGELES NEW YORK 


prepare the cementing area for 
an effective cement bond. 
They glide down the hole 
without removing mud cake 
which can stick the casing, 
plug the annulus and build up 
pressure surges. When 
activated at the cementing 
area, the undamaged scratcher 
wires remove mud cake to 
ensure successful bonding of 
cement to formation. 
RECIPROCATING Scratchers 
(top view) are available in 
Solid-Ring or Hinge-Lok types 
with long or short wires as 
specified. ROTATING Scratchers 
(below) are furnished in 
five-foot sections, each with 

48 scratching points which 
readily remove mud cake 

from the well bore, even 

under varying clearances. 


BAKER HAMMER-LOK STOP 
RINGS retain scratchers and 
centralizers positively at the 
point of installation. You can 
avoid harmful welding on 
high-strength casing (such as 
N-80) and still maintain ample 
holding force with the new, 
easy-to-install Hammer-Lok 
Stop Rings which are quickly 
installed while the casing is 
on the rack, or while hanging 
in the rig. By merely flattening 
the locking wedge with a 
hammer, the ring grips the 
casing so securely that it will 
resist a vertical force of as 
much as 35,000 pounds, 
according to laboratory tests. 
The effective initial placement 
of centralizers and scratchers 
is thus maintained. 


The Baker representative in your area is a primary cementing equipment specialist; call him in advance of your next cementing job 
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LECTURES OF THE UNIVERSITY OF TEXAS 


ENGINEERING 
the Profit Into 
Gas Well Production 


There are good, better, and best ways to connect 


up to sell gas. The best way is the most 


profitable way and results from thorough analysis and 


application of all the complexities involved 


R. E. Fields 


Senior Production Engineer 
Atlantic Refining Compony 
Dallas, Texas 


A GAS CONDENSATE WELL (Fig 
1) completed, tested for producing 
capacity, and “rarin’ to flow” — may 
cost in the neighborhood of $150,000 
to drill and complete, not counting the 
cost of finding the gas and the cost of 
the lease. And as long as a well like 
this sits there shut in and not con- 
nected up to produce, it can’t pay for 
itself or earn its board and keep. 

Most anyone can get rigged up to 
sell gas in some fashion. But nowadays 
it becomes a challenge to the industry 
to plan better and better mousetraps 
to offset the cost of finding and pro- 
ducing oil and gas. These costs are in 
orbit and the price of this valuable 
commodity is down to earth. It be- 
hooves the engineer to plan an instal- 
lation that will get the most product 
for the best available price for the least 
investment and expense. This is what 
we mean by engineering the profit into 
the operation 


BASIC CONSIDERATIONS 
The main points to consider in get- 
ting at this problem tie together to lead 
to the conclusion of what to do and 
how to do it to get our gas well on- 
stream. These seven points are the sub- 
stance of this whole topic: 
Sales and legal requirements, 
Basic data and predictions, 
Process comparison and 
selection, 
Prognosis of work plan, 
5. Design and sizing, 
6. Construction and inspection 
Iraining and startup. 
You might think of this list of con- 
siderations as a flow sheet or work 


pattern. Handling the points in this 
order is a good step by step approach 
to getting into production. 


Sales and Legal Requirements 

As in most engiaeering problems we 
start out with certain conditions which 
have to be met. The principal condi- 
tions are set forth in the gas sales con- 
tract. This is the agreement between 
the producing company (the seller) 
and the gas transmission company (the 
buyer). And then there always have 
to be some rules — rules of state regu- 
latory commissions, royalty protec- 
tion, etc. 

We must first know the agreements 
in our sales contract. Generally this is 
a lengthy ominous looking epistle writ 
ten in legal terms. The conditions we 


FIG. |, Well head equipment on a typice! 
producing gas condensate well. 
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are looking for, however, are usually 
set out rather clearly. 

Rate. First we need to know the rate 
or the quantity of flow the gas pur 
chaser will accept. There are various 
ways of arriving at this rate. But for 
the purposes of equipment sizing, de 
sign, and evaluation we normally need 
to know just the average and the max- 
imum rates. Maximum rate is gene! 
ally used in sizing equipment while the 
average rate is used in determining 
economics of the whole installation 

Pressure and temperature. Delivery 
pressure and temperature are limiting 
factors which guide the design of your 
installation. Be sure to note the specific 
location where these factors apply 
Usually these apply at the point of 
delivery into the transmission line. If 
you lay a line of your own to this 
sales point, the conditions at your pro 
cessing station can be, or need to be 
different. Generally, as high pressure 
gas fields approach depletion, compres 
sion facilities must be added. In our 
initial planning we should keep in mind 
any future compression agreements 

Quality. We always find stipulations 
as to quality of the gas. Contracts spec 
ify maximum acceptable quantities of 
acid gases such as H.S and CO.,. Typi 
cal limits would be 1 to 2 grains of 
H.S per 100 std cu ft or | to 3 percent 
CO... If these are in excess then special 
sweetening equipment is required 

Most high pressure gas sales con 
tracts call for dehydrated gas, specify 
ing a maximum water content of 6 or 
7 Ib of water per MMscf of gas. Since 
we can expect gas to be saturated with 
water as we begin to process it, we must 
plan on some means for dehydration 
Occasionally, however, gas is sold to 
some markets not requiring dehydra 
tion. Since high pressure gas is usually 
consumed as fuel of some sort, con 
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FIG. 2. Flew diagram Illustrates gas-handling process involving 
normal temperature stage separation and dehydration. 


tracts also specify a minimum heating 
value. Normally this will be about 900 
Btu per cu ft. 

We also need to sell whatever con- 
densate we can wring out of this well 
stream. Where we separate condensate 
from gas on the lease, we usually dis- 
pose of the condensate through a sepa- 
rate market. Assuming we have a mar- 
ket for the condensate, we should know 
whether it will go direct to a pipeline, 
or whether truck loading facilities are 
required. Most important is the limit 
that may be placed on condensate 
vapor pressure or API gravity. Vapor 
pressure too high will result in a price 
penalty or may even prevent sale of 
the product. 

Of course we need to know the sell- 
ing price of our products. The gas 
price will be in the gas contract. Price 
is obviously important since everything 
involved here will eventually reduce 
down to economics. 


Basic Data and Predictions 

Now that we know the conditions 
to be met, let’s take a look at what we 
have to work with. The basic data 
needed along this line to start planning 
involves: 

1. Well productivity, 

2. Well stream sampling, 

3. Reservoir fluid predictions, 

a. Pressure decline, 
b. Retrograde condensation, 
c. Reserves. 

Well productivity. Ability of the well 
to produce is certainly a basic require- 
ment. To determine how much, and 
at what pressure and temperature, usu- 
ally calls for a temporary hook-up to 
flow the well on an open flow potential 
test. This is a back pressure test from 
which is calculated the ultimate flowing 
capacity, and capacities at various 
back pressures. The test is normally 
run soon after the well is completed. 
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Test data, at least on the initial wells 
in a field, probably would have been 
considered in negotiating the contract. 
We are interested in how much we can 
produce, of course, but we need to 
know the pressures and temperatures 
which will exist in order to plan how 
to process the stream. 

Well stream sampling. The potential 
test also provides convenient time to 
sample the well stream. It is good to 
run a two or three day test to establish 
stable flow and to obtain a representa- 
tive oil/gas ratio. When measurements 
show the ratio is consistent, samples 
of both gas and condensate are taken 
off the high pressure separator. 

Analyses are then made of separator 
samples and the well stream composi- 
tion is calculated using the sampling 
oil/gas ratio. Acid-gas content is usu- 
ally checked in the field since reaction 
with sample containers prevents accu- 
rate determination in the laboratory. 

We are most interested, however, in 
the components we can recover as stock 
tank liquid. 

Reservoir fluid predictions. By using 
composition and other reservoir data, 
we can predict what to expect of this 
well stream, both initially and in the 
future. Rarely would it be feasible to 
design an installation or to make an 
economic evaluation based entirely on 


FIG, 3, Mechanical low temperature separation unit operates 
on the principle of temperature reduction resulting from sudden ex- 
pansion to recover condensate from the gas. 


initial conditions. 

As the success of some lease proc- 
essing methods depends on pressure 
drop, a prediction of flowing tubing 
pressure is needed through the life of 
the field — or at least down to the time 
it reaches the sales line pressure. Know- 
ing initial flowing tubing pressure, 
flow rate, and reserves, a plot can be 
made to show pressure at any time 
hence. 

Process comparisons will be affected 
by any changes in oil/gas ratio during 
the producing life. This decrease in 
oil gas ratio, or retrograde condensa- 
tion that we expect, is a function of 
reservoir fluid composition and the de- 
clining reservoir pressure. This chang- 
ing ratio means a decreasing rate of 
stock tank recovery. The effect will be 
greatest, of course, on rich streams 
where the pressure will decline rapidly. 

Estimated reserves, of course, are 
important. We need to know our basic 
producing potential. 


Process Comparison and 
Selection 

Methods to consider. Lease process- 
ing of high pressure gas well streams 
is generally handled by one or a combi- 
nation of these methods: 

1. Stage separation (normal tem- 

perature) and dehydration, 





FIG. 4. Flow dia- 
gram of typical 
mechanical low 
temperature separa- 
tion unit. 
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FIG, 5. Glycol injection low temperature separation unit in- 
corporates a hydrate inhibitor — usually diethylene glycol — to pre- 
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separation unit. 


vent freeze-ups. Greater condensate yield results from lower operating 


temperatures. 


2. Low temperature separation 
(mechanical and glycol), 

3. Lease adsorption, 

4. Stabilization. 

As we view the processes let us keep 
in mind the basic requirements to be 
met these, of course, are prerequi- 
site and often determine combinations 
of equipment. Here’s an example. A 
field in the Louisiana swamps was 
equipped, well by well, with mechani- 
cal LTS units. There were eight wells 
producing a total of 50 MMscf of sales 
gas per day. The mechanical LTS 
units were doing a good job operating 
with separator temperatures of from 
0 to 20 F. These units were replaced, 
however, with one central glycol LTS 
unit and stabilization for still better 
condensate recovery. After paying out 
the additional equipment cost, this 
more efficient processing will bring an 
additional $1,800,000 net present 
worth income. Many operators would 
have been content with only a fairly 
efficient process. But this shows the 
kind of profit that can be engineered 
into producing operations. 

Stage separation and dehydration. 
Normal stage separation employs a 
high pressure separator rated at least 
as high as sales line pressure. To han- 
dle a high pressure well a heater is 
usually required to prevent hydrates 
from forming as we choke down to 
separator pressure. The well stream 


flows through the heater and choke 
and is flashed in the high pressure sep- 
arator where the condensate is sepa- 
rated from the gas. Gas leaves this 
separator to the sales line and the 
condensate is staged through another 
separator before going to stock (Fig. 
2). 

If your contract calls for dry gas 
then you will need to dehydrate before 
going to sales. Temperature and water 
content requirements determine 
whether you need glycol or dry desic- 
cant dehydration. Glycol dehydration 
equipment costs less to install and op- 
erate but will give normally only 65 
to 75 degrees dew-point depression. A 
dry desiccant dehydrator will remove 
greater quantities of water and will 
tolerate higher inlet temperatures. A 
glycol dehydrator is usually suited for 
this type separation station because the 
separator temperature is usually low 
enough. 

Low temperature separation. Low 
temperature separation (LTS for short) 
falls into two general types: mechani 
cal or glycol injection. In the mechani- 
cal LTS unit (Fig. 3) expansion 
through the choke from well flowing 
pressure down to separator pressure 
causes a temperature reduction — this 
is the Joule-Thompson effect. The 
lower the temperature in the separator 
the higher the recovery. A rule of 
thumb from an average of many well 
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condensate recovery, 
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FIG. 6. Flow diagram of typical glycol injection |ow temperature 


streams indicates a gain in condensate 
recovery of about 0.5 bbl per MMscf 
of gas for every 10 degrees (F) of sep- 
aration temperature reduction. Of 
course this varies with gas composi- 
tion, It is not uncommon for these 
units to operate as low as 0 F 

In the mechanical LTS unit we must 
keep the well stream above its hydrate 
forming temperature until it reaches 
the separator. Hydrate expectancy is a 
function of gas composition and pres 
sure. At 3000 psi, for instance, hydrates 
will form anywhere below about 72 I 
The choke is usu 
ally approached with full well pres 
sure and at just a few degrees over 
the hydrate temperature. The heat 
exchanger on the unit controls this 
approach temperature. Fig. 4 is a 
schematic of a mechanical LTS unit 


for an average gas 


Hydrates form in the separator since 
expansion cools the gas way below hy- 
drate temperature. But these fall to the 
bottom, are melted with the heating 
coil, and are drained off. As long as 
sufficient pressure is available for ade 
quate expansion and cooling, the gas 
is automatically, or mechanically de 
hydrated. Experience shows we can 
expect a dew point about 10 F below 
separator temperature. In considering 
this equipment we must remember 
that when flowing pressures decline 
below the point where we can obtain 
our specified dew point, we will also 
need a dehydrator 

Glycol LTS (Fig. 5) follows the 
same idea of separating as cold as 
possible for greatest condensate recov 
ery. The glycol LTS process employs 
a hydrate inhibitor — usually di- 
ethylene glycol-—to prevent freeze- 
ups. This permits cooling the well 
stream to below the normal hydrate 
point even before the separator or 
choke. Approaching the choke colder 
than in the mechanical LTS unit, the 


separator operates colder — as low as 
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FIG. 7. Lease adsorption unit 
serves both for dehydration and 
condensate recovery, employing 
two towers charged with silica gel 
to adsorb the heavier hydrocarbons 
and water from the gas stream. 
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20 F. And it follows that the colder 
operation will give the greater conden- 
sate yield. Fig. 6 is schematic of a gly- 
col LTS installation. 

As well flowing pressures decline, 
the glycol LTS separator temperature 
will increase and the plant will prob- 
ably need to be supplemented by de- 
hydration equipment. Dehydration is 
obtained as an LTS by-product for a 
longer period with the glycol injection 
system. The glycol contact with the 
gas flowing through the LTS unit gives 
a dew point of about 30 degrees (F) 
below the cold separator temperature 
If we had to have a sales gas dew point 
of 32 F, then we should be able to de- 
hydrate with glycol LTS as long as we 
could stay above 30+32=62 F sepa- 
rator temperature. 

Lease Adsorption. The lease adsorp- 
tion process serves both for dehydra- 
tion and condensate recovery. As such, 
the process is relatively new. It has its 
application generally in areas where 
flowing pressures are not very high or 
where they will decline after a short 
period of production. Pressure reduc- 
tion is not necessary as it is in LTS. 
The lease adsorption unit (Fig. 7) is 
little more than a quick cycling dry 
desiccant dehydrator. Two towers 
charged with silica gel alternate in ad- 
sorbing and being regenerated. The 
silica gel adsorbs the heavier hydro- 
carbons (pentanes and heavier) and 
water from the gas stream. These com- 
ponents are then vaporized by passing 
hot gas over the desiccant bed. The gas 
is cooled, and the water and C. plus 
product are condensed and disposed of. 
Generally this unit can be expected to 
recover more condensate than the LTS 
units when LTS cannot operate below 
about 20 F. In comparing with LTS 
then it is important to consider how 
cold the LTS will operate and how long 
it will operate at low temperature. 
The quick cycle adsorption unit de- 
hydrates while it recovers extra con- 
densate even when well flowing pres- 
sures decline to sales line pressure — 
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and they can operate downstream of 
compressors. 

Stabilization. The two reasons for 
considering the use of a condensate 
stabilizer (Fig. 8) are (1) to increase 
stock tank condensate recovery and, 
(2) to control the condensate vapor 
pressure. Stabilization may be profit- 
ably used with each of the methods 


FIG. 8. Low pressure stabilizer is a column 
generally of the tray and bubble-cap type in 
which only the lighter components are vapor- 
ized or fractionated so that only the minimum 
amount of saleable condensate evaporates 
with it. 


we are considering, especially the cold 
separation and adsorption where a 
large percentage of light ends are 
knocked down. With the current re- 
quirement for low vapor pressure stock 
tank products, a stabilizer is often 
necessary. 

The stabilizer is a column generally 
of the tray and bubble-cap type. In 
it only the lighter liquid components 
are vaporized or fractionated so that 
only the minimum amount of the sale- 
able condensate evaporates with it. If 


these same light ends evaporated off 
the stock tanks they would carry much 
more of the saleable heavier ends. 


Deciding on the Best Process 

The main part of this project, of 
course, is deciding what to do. The 
way to make this decision is to com- 
pare what each process will do and 
how much it will cost. We mean by 
“what a process will do” the amount of 
stock tank condensate it will recover 
and how well it will dehydrate the sales 
gas. Of course, we need to put price 
tags on everything — all we will sell 
and all we will spend — and not just 
initially but throughout the producing 
life of the lease. This is where we apply 
the data we have collected and use 
our process knowhow. 

Example project. The best way to 
show the procedure is to run through 
a typical example project. This par- 
ticular analysis is based on the actual 
planning of an installation made rather 
recently. This is a four-well gas lease 
in East Texas. Here are the require- 
ments: 

6 MMscfd 

9 MMscki 
1050 psig 

None 
7 Ib per MMcf 
12 psi Reid 


Rate: Average . 
Maximum . 

Sales pressure . 

Max. sales temp. 

Max. water content . 

Max. vapor pressure . 


The wells have been tested and found 
to have adequate producing capacity. 
The well stream has been sampled and 
analyzed in the laboratory. We find no 
H.S or CO, present. This is a relatively 
rich stream and not a very large reser- 
voir. A retrograde condensation study 
shows that there will be a marked de- 
cline in the oil/gas ratio as reservoir 
pressures decline. 

The reservoir engineers have made 
an estimate of the size of this field 
From this we can make a prediction 
of our flowing pressure behavior. 

Fig. 9 shows a plot of the pressure 
decline expected according to the rates 
at which we produce. Also plotted is 
the oil/gas ratio as related to the pro- 
ducing life in years. This is the ratio 
we can expect with normal temperature 
stage separation. We can see the gen- 
eral relation of time, pressure, and 
retrograde effect. These are the factors 
that will influence our condensate re- 
covery estimates. 

Flash calculations are then made to 
determine the amount of liquid knock- 
down at each vessel for the various 
anticipated flowing pressures and tem- 
peratures. This is necessary to predict 
the amount of saleable stock tank re- 
covery to be expected. It must be done 
for each of the processes we want to 
compare and for conditions through- 
out the producing life. 

And then, many flash calculations 
later, composition data is finally 
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FLOWING TUBING PRESSURE 


TIME - YEARS 


FIG. 9. A plot of pressure decline and oil/gas ratio against 
time with normal temperature stage separation shows the general 
relation of time, pressure, and retrograde effect. 


matched with all the predicted PVT 
variations to give curves indicating the 
condensate recovery trends (Fig. 10). 
These curves show recovery in barrels 
of condensate per MMcf of sales gas. 
First these variations in recovery must 
be developed as a function of well pres- 
sure. Then, applying anticipated pro- 
ducing rates they become a function 
of time. Now if we combine this with 
the selling price of condensate, we can 
start to visualize the income each of 
these processes can bring. 

The income is the best part, but we 
have to balance this against the outgo. 
We need to know the cost of the initial 
installation plus any supplementary 
dehydrating equipment later. We must 
also consider operating costs. 

Some equipment sizing and applying 
is to be done before we can estimate 
costs. We need to evaluate the combi- 
nations of equipment items. There’s 
quite a bit more to it than selecting just 
a certain size unit from a catalog. For 
example in low temperature separation 
work it is important to design the opti- 
mum size and arrangement of heat ex- 
changer tubes. Best recovery must be 
compared with the commensurate cost. 
Condensate from liquid knockout and 
separation vessels must be routed for 
best performance for this particular 
installation. Cost for dry desiccant de- 
hydration must be compared with that 
for glycol dehydration. Separate evalu- 
ations must be made to determine the 
optimum stabilizer design (number of 
trays, tray spacing, heat duty, etc.). In 


TANK RECOVERY ( BBLS / MMSCF ) 


GAS RATIO (BBLS/mmMSCF 
STOCK 


MECHANICAL LTS}? 


producing life. 


evaluating the adsorption method we 
need to determine the most economical 
desiccant bed size. 

So when we finish all our process de- 
sign and sizing analysis we then have 
the optimum scheme for each process. 
Total installation cost then is the total 
of the equipment manufacturers’ 
quoted prices and your cost estimates 
for piping, earthwork, electrical work, 
insulation, foundations, etc. 

Economic evaluation. In trying to 
decide what process method to use you 
will find it convenient to compare only 
the cost differences and the recovery 
differences. Total costs can be used, 
but for the comparison it is simpler to 
use differences — that is, to compare 
additional costs against additional in- 
come for the different processes. 

Table 1 shows this type comparison. 
We know we are going to sell gas from 
this lease in some manner. So let's take 
normal temperature stage separation as 
a base. It costs the least and brings the 


; 
+ 
; 
; 
; 


YEARS 


FIG. 10 Stock tank recovery prediction by years for various re 
covery processes permits comparison of the processes throughout the 


least income. Each process is then com- 
pared with stage separation. For our 
illustration, however, we'll cut a few 
corners and show just one comparison 
This is the comparison of glycol LTS 
with stabilization versus normal stage 
separation. 

Expenses and income are shown in 
columns, each one being set out on a 
yearly basis. The first column shows the 
years being considered, from plant 
startup through the producing life 
Present worth factors, Column 2, are 
those considering 8 percent interest 
taken uniformly over individual years 
Each company will have its own idea 
about what interest rate to use. Present 
worth varies from year to year also, as 
the cost of capital varies. Arbitrarily 
for the working of this example we are 
using 8 percent. On long range projects 
we want to consider present worth 
revenue since money must be consid 
ered relative to when you can obtain it 

Column 3 is the additional recovery 


TABLE 1. Economic Advantage of Glycol LTS and Stabilization over NTS. 


2 3 } 
Add. Cond 
8% PW tecovered 

Year Factors bbl 


Initial 1.0 
9610 41,600 
S872 $7,200 
S189 28,500 
7560 16,400 
6979 6,570 
6442 5,500 
5947 4.400 


Value at 
$2/bbi 


$ 83.200 
74,400 
57,000 
12 800 
13,140 
11,000 
& 800 


140,170 $280,340 
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Additional Additional Undiscounted P.W. Net 

Equipment Operating Net Revenue Revenue 
Coat Coat 4-56 & 

$36,000 $36,000 

0 $ 3.000 80200 

0 2 

0 2.000 

0 1a 

$000 1,000 

0 a) 

0 50) 


$36,000 
77,000 
71,900 63,800 
55,000 15,000 
$1,300 23 600 
9.140 6.370 
10,500 
8 300 1.930 


6.700 


$39,000 $11,000 $266,340 $191,460 
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by years of this process over what 
could be obtained by stage separation. 
The sales gas volume for all these proc- 
esses will average 6 MMscf per day. 
That is our contract volume demand 
and the condensate in this type produc- 
tion is not prorated. ; 

Using a conservative price estimate 
of $2 per bbl we find what all this extra 
condensate is worth. Condensate usu- 
ally sells for considerably more than 
this. However, deductions must be 
made for taxes and royalty. There is no 
pipeline near this lease so a hauling 
charge has also been deducted from the 
gross price. Net value of the conden- 
sate is in Column 4. 

The fifth column shows the equip- 
ment cost. Again this is the additional 
cost over normal stage separation. In 
this case we need to spend $36,000 
more initially and then another $3000 
in the fifth year for dehydration equip- 
ment. Additional operating costs shown 
in Column 6 include glycol consump- 
tion and fuel cost. No extra labor will 
be required. 

Column 7 shows the yearly net 
revenue after deduction of equipment 
and operating costs. This revenue mul- 
tiplied by the present worth factors 
gives us the present worth revenue in 
Column 8. The total revenue in this 
column is the net monetary advantage 
of glycol-LTS and stabilization over 
normal stage separation. 

Table 2 shows a summary 0 
economics for all four processes. Again 
we list only the differences in cost and 
recovery of the various processes over 
the base consideration, normal tem- 
perature stage separation. 

Additional expense for more elabo- 
rate processing naturally has to be jus- 
tifiable. Each item must be profitable 
on its own merit. The additional recov- 
ery by stabilization must bring a 
profitable return for the stabilizer cost 
In this case the cost of stabilization 
would not be too different for either 
of these several recovery processes. 

In this case the stabilizer will pay 
its own way. So we show in this table 
the economics of the three basic 
processes over normal stage and then 
show stabilization added to only the 
most profitable of these, the glycol LTS 

In an economic evaluation such as 
this we are generally interested in four 
main points to compare the results of 
our investments. 


Present worth, 
Payout time, 
. Profit to investment ratio, 

4. Rate of return. 

These four points are in the numbered 
columns in Table 2. 

Any one of these does not tell the 
whole story. In analyzing this summary 
it is apparent that both the present 
worth profit and the payout is best 
for glycol LTS and glycol LTS with 
the stabilizer. These also have the best 
profit to investment ratios. The glycol 
LTS with the stabilizer is best with 
better than a 6 to | ratio. There isn’t 
much question about either of these 
additional recovery processes being 
profitable. Rate of return in this case 
is a little difficult to use for compari- 
son since three of the methods would 
bring over a 100 percent rate. This 
is caused by the large proportion of 
additional profit occurring in the first 
two years’ operation. We can expect to 
net $80,000 more by this method over 
the next best method. 

Now that we have a decision as to 
what to do we need to take the neces- 
sary steps for approval of this 
expenditure. Justification is now based 
on the total income and cost rather 
than just the difference between 
processes. However, all the economic 
reasons will be necessary here to sub- 
stantiate your decision to install an 
expensive type plant. 


Prognosis of Work Pian 

Since we have involved several 
groups in the company concerning this 
project, and since we will involve a 
few more before we are finished, we 
need to prepare a written plan or work 
prognosis. This work plan will explain 
the project to the groups concerned. 
Most important it will organize the 
steps to be taken to place this decided 
upon process into operation on the lease. 
It will also set out all our conditions 
for design, the sales requirements, and 
process specifications. 


Design and Sizing 

Of course the design and sizing of 
the installation is a necessary function. 
In a system such as this the process 
flow will be complicated. This would 
require equipment layout and piping 
drawings, foundations plans, etc 

It would be well to define what we 
mean by the term “design” in this 


TABLE 2. Summary of Economics of Other Processes over NTS. 


] 

Additional 

Investment 

$18,000 $ 
22,500 
$9,000 
38,000 


Mech. LTS 
Glycol LTS 
Adsorption 
Glycol LTS 

+ Stab. 


101, 
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Presently 

Wortt 
8.450 

110,700 


t00 


191.400 


2 } 4 
Payout Profit / Invest Rate of 
Months Ratio Return 

100°, 4 
100% 4 
67°).4 


100°. + 


project. Lease installations of this na- 
ture employ combinations of pumps, 
pressure vessels, controllers, instru- 
ments, valves and other items, the 
design of which has already been estab- 
lished. This individual mechanical 
design is done by the equipment 
manufacturers. Our design function is 
the “installation design” — how to put 
all the components together and to se- 
lect the proper sizes and types. Much 
of the sizing and selecting of the major 
items has been done in our process 
comparison work. But now all the de- 
tails of accessory equipment and 
instrumentation have to be considered. 
Proper pressure ratings, corrosion al- 
lowance, etc., are assured as we con- 
form to the API-ASME pressure vessel 
code and the ASA natural gas piping 
code in our design. 

These details are shown schema- 
tically on a mechanical flow diagram 
The only drawing board design then is 
the piping, location of and 
foundation work. This is a part-by-part 
detailing of how to install the equip- 
ment to make an integrated plant. The 
finished product of this effort is a set 
of construction drawings and a com- 
plete bill of materials. 


vessels, 


Construction and Inspection 

As soon as all the necessary parties 
in the company approve the construc- 
tion plans, we are ready to get at the 
building of our plant. A few important 
things must be done first, however. We 
need to order equipment and materials, 
and since this is a pretty big installation 
we need to let bids and select a con- 
tractor for construction. 

Timing of jobs. Ordering equipment 
comes first because this type of equip- 
ment usually requires 8 to 10 weeks 
for delivery. While the major items are 
normally the manufacturer's standard 
design, they require fabrication for the 
specific job. 

During this waiting period things 
need to be done so that the installation 
will not be delayed. The construction 
contract must be let, the gathering 
system installed, road work and plant 
site grading must be done, and foun- 
dations must be poured. 

Preparing the site. In our example 
project here, the wells are located in 
a river bottom — land that is flooded 
during the spring rainy season. The 
wells will produce if they are under 
water a while, but we need our pro- 
cessing equipment above water. Using 
a central plant site we are able to use 
the highest point on the lease for the 
installation. To be sure we are above 
flood damage we will build this plant 
a foot or two above any recorded water 
level on the lease. These records are 
obtained from the appropriate state 
agency. This whole lease is pretty low 
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and we find we have to haul fill ma- 
terial to build a mound for our installa- 
tion. It will take considerable fill to 
build the road into the plant too. Since 
we don’t have a pipeline near the lease, 
our condensate will have to be hauled 
out by tank truck. 

Inspection. With complete plans, all 
the material and equipment on hand, 
and the construction contractor on the 
job, it’s now a matter of putting all 
the parts together. And it’s like building 
a house, it’s the finishing up work that 
seems to take extra time. Some of the 
finishing touches can be done after the 
equipment is in operation. 

When the construction has been 
completed we need to make certain 
that there are no leaks or weak places. 
We satisfy this requirement with a 
pressure test. This will be a hydraulic 
pressure test using water and a high 
pressure pump. The lines will be tested 
to 1% times the rated working 
pressure. The vessels are coded and 
stamped and this indicates they have 
been pressure tested by the manufac- 
turer at the factory. 


Training and Startup 
The final consideration in our proj- 
ect is the training of the operators and 
supervisors and the initial plant startup. 
Preparing the operator. Our lease 
pumper is going to operate this plant 
and he is entirely unfamiliar with low 


temperature separation or stabilization. 
He has been observing the construction 
and has looked at the plans, but this 
is no guarantee he understands how it 
will operate. Proper training pays off. 
And it is important that the operator 
be trained from the very start. First 
of all the operators and their super- 
visors will be given classroom type 
instruction in the basic process func- 
tion and the process flow. They will 
need a complete description of the 
vessels and associated plant equipment. 
Just before the well stream is started 
through the unit, the operators will 
be shown where all the valves and con- 
trols are located — and the lines will 
be traced out. When the training is 
complete, each operator receives an 
operator’s manual for future reference. 

Preparing the plant. The initial start- 
up of the plant takes some special 
attention. We will need several men 
to work together during startup, as 
many items in the plant start to operate 
simultaneously. There are some chores 
to do before turning the main gas 
stream through. There are such things 
as charging the system with glycol; 
filling the stabilizer reboiler and heaters 
with water; lubricating valves, pumps, 
etc.; checking all valve positions and 
controller settings; and bringing the 
fired vessels up to proper temperature. 

Initial plant startup. In starting up 


FIG. 11. Installed and operating plant is “ 
and stabilization. 


this plant we first open one well 
slightly for a few minutes to charge 
the plant with a little gas to bring pres- 
sures up to normal. Then when all the 
regulators are set, we start flowing at 
a very small rate. The flow is gradually 
increased until we establish the desired 
rate. 

As soon as we are producing at the 
design rates, we want to make sure the 
equipment is Operating properly. An 
engineering observation will confirm 
the adequacy of the design. We will 
check the temperatures to see if they 
agree with the calculations. We need 
a measurement of the stock tank re- 
covery to check against our predictions. 
And we'd better make sure we are 
meeting the basic requirements we 
started with. We should check the sales 
gas dew point to be sure we are doing 
a proper dehydrating job. And to be 
sure we can sell our condensate, we 
need to measure the vapor pressure 
as it reaches the tanks. 


Summary 

Now that the job is done, and the 
plant is installed and operating prop- 
erly, let’s stand back and look at this 
installation (Fig. 11). This is how the 
plant looked just a few weeks after it 
was put into operation. 

Since you are most interested in 
looking at the procedure of “how to 
get at” a problem of this sort, you 
should analyze more than just the plant 
operation and appearance. How well 
did this plan organize the project? In 
summarizing your work ask yourself 
these questions: 

1. Have you met all your sales and 

legal requirements? 


THE PETROLEUM ENGINEER, November, 1959 


onstream™ 


ith glycol low temperature separation 


Was your basic data adequate 
and did it lead to accurate pre 
dictions of recovery initially? 
Are you satisfied that you have 
the best process for this lease? 
Did your work program coordi- 
nate the project efficiently? 
Will the design and sizing be 
proper for the foreseeable future 
of the lease? 
Does your own inspection show 
a good construction job? 
Is everything operating properly 
and do the operators under- 
stand what's going on? 
If you can answer each of these with 
a “yes,” you have used a successful 
approach to the project. 

With the increasing activity in de- 
veloping natural gas resources, you 
will find plenty of opportunity, plenty 
of problems to “get at.” As in all types 
of effort, it’s the result that counts 
More oil in the tanks and more money 
in the bank is always convincing proof 
of good results. And, industry is gaining 
a steadily increasing respect for this 
“engineered” kind of profit 
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In Colorado... 


Oil recovery from injection expected to be greater than 
remaining primary reserves in Denver-Julesburg Basin 


* William R. Smith, Colorado Oil & Gas Conservation Commission, Denver, Colorado 


IT IS NO SECRET that cost of the 
discovery of oil by exploration is con- 
siderable on a dollar per barrel basis. 
It then follows that the discovery of 
oil by other means, or an increase in 
production from known pools at a 
lower cost per barrel, would be very 
desirable. 

Fields already producing in the Den- 
ver-Julesburg Basin afforded such an 
opportunity. Here were fields with 
known oil productive potential in which 
recoveries would be low and consider- 
able amounts of oil would remain in 
the ground after primary depletion. 

Engineering studies were made of 
the various fields with consideration 
given to recoveries, water or gas avail- 
ability, and economics. Results of these 
studies are obvious with the increase 
in pressure maintenance programs dur- 
ing 1958 and early 1959 


Discoveries in the Basin 

The first discovery of oil in the Colo- 
rado portion of the Denver-Julesburg 
Basin was in the Pierre shale at the 
Boulder field on the extreme west flank 
of the basin in Boulder County. This 
field, discovered in 1901, has never 
been an outstanding producer in terms 
of barrels per day, but it is still pro- 
ducing and has a cumulative produc- 
tion to January 1, 1959 of 749,802 bbl. 

The first significant discovery was 
also on the west flank of the basin, 
when oil was discovered in the Dakota 
formation at the Wellington field in 
November 1923. 

Following the discovery at Welling- 
ton, the Fort Collins and Berthoud 
fields in Larimer County, and the 
Greasewood field in Weld County 
were brought in. No significant dis- 
coveries were made on the east flank 


TABLE 1. Field Injection Data. 


of the basin until the discovery of oil 
in 1950 in the “J” and “O” sands of 
the Armstrong field in Logan County 

With the discovery at Armstrong, 
activity increased and field discoveries 
were made within a short period of 
time in Adams, Morgan, Washington, 
and Weld counties. New 
are still being made. 


discoveries 


How Geology Affects Production 

With few exceptions, the fields of the 
Colorado portion of the Denver-Jules- 
burg Basin produce from either the 
“D” or “J” sands of the Dakota series 
of Lower Cretaceous age 

The “D” sand reservoirs are primari- 
ly stratigraphic traps, with accumula- 
tion of oil or gas in the porosity devel- 
opment. As a result of permeability 
barriers on the flanks of these traps, 
water associated with the oil reservoir 


Field 
Adena 
Badger Creek 
Black Hollow 


Dune Ridge 


Fort Morgan 


Kejr (North (Unit) 


Kejr (South Unit 


Leader 


Lewis Creek 

Little Beaver 
Little Beaver-Kast 
Luft 

Phegley 

Plum Bush Creek 
Roggen-Southwest 
Willard 


Pool 
“J” Sand 
“D” Sand 
Lyons 


“D” Sand 


“D” Sand 
“D” Sand 
“D” Sand 


J’ Sand 


“J” Sand 
“D”" Sand 
“D” Sand 
“D” Sand 
“D” Sand 
“J” Sand 
“D” Sand 


“D” Sand 


County 
Morgan 
Adams 
Weld 
Logan 


Morgan 
Washington 
Washington 
Adams 


Logan 
Washington 
Washington 
Logan 
Washington 
Washington 
Weld 

Logan 


Colorado Portion 


Operator 
Pure 
Sinclair 
California 


Shell 


Loffland 

Sohio 

Sinclair 

Ginther, Warren 
& Ginther 


British-American 


Continental 
Monsanto (Lion 
Shell 

Champlin 
Continental 
McElroy Ranch 


Sinclair 


Type of 
Project 
Water Inj 
Water Inj 
Water Inj 
Gas Inj 
Water Inj 
Gas Inj 
ater Inj 
ater Inj 
s Inj 
ater Inj 
ater Inj 
ater Inj 
ater Inj 
ater Inj 
ater Inj 
Water Inj 
Vater Inj 
Water Inj 


Denver-Julesburg Basin 


Daily Avg 

No. of Injection 
Wells bbl or Mef 

i) 76,594 

7 3,174 
$4) 

Final 2/4/59 

5 2415 

2 O81 

3,247 

1,279 

782 
Approved 
Approved 
ON 29 278 
j 6.045 
Approved 
Approved 


Approved—not commenced 


534 


PIR 


Cumulative 


Injection 
bbl or Mef 
$4,610,067 

513,104 
132,933 
1,131,845 
665,072 
568,255 
282,439 
210,112 
549 560 


not commenced 
not commenced 


4.094 586 


1,140,606 


not commenced 
not commenced 


$74,951 
199,215 


Date of 
Initial 
Injectior Deptt 


»/ 25/57 Surtace Lo 


Locatior 


0/18/58 V & | 


8/16/5 Produced 
19 Produced 
150-550" Loe 


Produced 


V&a\ 
V & | 


Produced 


i) Loc: 


210 Loca 


Va \ 


\ 
\« 


20) 600 Local 


14/57 


9/18/56 


Note: The water shown as V&V is that water supply system “Local” means within three miles of field limi 


belonging to Vaughey & Vaughey, and discussed in the text 
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is restricted. Primary recovery mecha- 
nism is solution gas drive, comple- 
mented in some cases by limited water 
drive or gas cap expansion. As indi- 
cated in Table 1, which is a tabulation 
of field injection data, recoveries from 
the “D” sand reservoirs by primary 
means will, for the most part, be less 
than 30 percent 

The “J” sand reservoirs are generally 
a result of shale on the updip side of 
the reservoir. The “J” sand reservoirs 
in Which there are pressure mainte- 
nance programs in effect, or in which 
they are being considered, generally 
have water present on the downdip 
side. But, as a result of permeability 
limitation, the water is not sufficient 
to maintain pressure at economic rates 
of oil withdrawal. 

Produced waters from the “D” and 
“J” sand reservoirs are, with rare ex- 
ceptions, in the brackish class with 
total solids being 12,000 parts per 
million or less. With the lack of high 
saline content of interstitial waters, the 
swelling of clay within the matrix has, 
to date, been no problem. The treating 
of water—whether surface or produced 

has been relatively inexpensive, with 
filtration and minor bacteria control 
the only significant problems requiring 
installations 


Pressure Maintenance and 
Secondary Recovery Programs 
As shown in Table 1, the first injec- 
tion program in the Denver-Julesburg 
portion of the state was in the Dune 
Ridge field in Logan County, where gas 
injection commenced in July 1955. Af- 
ter injecting gas for a period of approx- 
imately 31 months, and upon approval 
by the Colorado Oil and Gas Conserva- 
tion Commission, water injection was 


William R. Smith is a senior petroleum engineer for 
the Oil and Gas Conservation Commission of 


Colorado. 


His experience includes a year with U. §. Geological 
Survey, topographic division; a year with U. S. Bureau 
of Mines, reservoir section; four years with The Cali- 
fornia Company, and over four years with the con- 


servation commission. 

Smith is secretary-treasurer of the Denver section 
of Society of Petroleum Engineers of AIME, and is a 
Registered Professional Engineer in Colorado 

He received a degree in petroleum engineering from 
Colorado School of Mines in 1948 


commenced in February 1958. Gas in 
jection was stopped in February 1959, 
just one year after the water flood 
commenced 

The initial waterflood project, and 
incidentally, the only project in the 
state that can truly be called secondary 
recovery, is taking place in the “D” 
sand reservoir of the Willard field in 
Logan County, Colorado. This reser- 
voir consists of approximately 160 
acres, and has four wells completed 
in it one being the water source and 
injection well. Water for the flood is 
obtained from a depth of 960 ft, de- 
livered to the surface, metered, and 
returned for injection into the same 
well through a unique crossover setup 

Primary recovery from this reser- 
voir has been estimated at approxi- 
mately 92,000 bbl. Of the total of 
134,639 bbl of oil produced as of 
April 1, 1959, 42,639 bbl can be con- 
sidered secondary oil, and no signifi 
cant cycling of injection water was ap- 
parent at that time 


Field 
\dena 
Badger Cree} 
Black Hollovy 
Dune Ridge 
Fort Morg 
Kejr (North Unit 
Kejr (South | 
Leader 
Lewis Creel 
Little Beaver 
Little Beaver-! 
Luft 
Phegley 
Plum Bush Cree} 
Roggen-Southwest 


Willard 


Colorado Portion 


rABLE 2. Production and Reserve Data. 
Injection Projects 
Denver-Julesburg Basin 


OIL RESERVES 

thousands of bb 
Primary Secondary 
40,000 $1,030 
+n) $202 

Not available 

700 

Not available 

if 


Not available 
Logar 1500) > 500) 
Washingtor 940 S150 
Washingtor 
Logan 
Washingtor 


Wast ngtor 
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CUMULATIVI 
PRODUCTION 
to 4/1/59 
thousands of bb 


5.963 


Since these first injection projects 
activities in that regard have been 
constantly increasing. One of the major 
factors which had to be overcome in 
the Adams-Washington counties area 
was water supply. This obstacle was 
overcome when a local, shallow aquifer 
was discovered by Vaughey & Vaughey 
This firm is supplying large quantities 
of water for injection into several of 
the fields in the area from this aquifer 

The significance of pressure main 
tenance programs in the Colorado por 
tion of the basin is best shown by in 
creased reserves available for future 
production. Table 2 shows the esti 
mates of primary and secondary re 
serves by fields, where such figures are 
available. Analysis of this table will 
readily show that the secondary recov 
ery of oil will be greater than the re 
maining primary 


Conclusion 

Those reservoirs of the Denver-Jules 
burg Basin which are not subject to 
natural water drive should all be con 
sidered as potential secondary flood 
prospects. Recoveries will be low by 
primary means and the reservoir should 
be readily susceptible to flood, being 
relatively thin (10 to 25 ft thick) with 
no serious clay problems encountered 

Quantity of source water may con 
tinue to be a problem; but with the 
ingenuity displayed by oil operators, 
as in Adams and Washington counties, 
this should be no great obstacle 
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Accumulation of liquids removed by... 


Foaming Agents: Cure for 
Water-Logged Gas Wells 


Removing water from gas wells with foaming 
agents finds special application in marginal wells. 
Cost... about $5 per treatment 


H.N. Dunning, J. L. Eakin, 


W.N. Reinhardt, C. J. Walker 


Petroleum Experiment Station, Bureau of Mines, Bartlesville, Oklahoma 


THE ACCUMULATION OF WATER 
and liquid hydrocarbons in wellbores 
is a common problem in natural-gas 
production. Siphons and accompany- 
ing equipment such as gas-lift valves 
and timing devices probably are the 
most logical choices to relieve this 
problem where water production is pro- 
fuse. However, such systems are ex- 
pensive and often are not justified for 
marginal wells or those that produce 
only a small amount of water. Although 
bailing and swabbing usually will re- 
move the liquids from such wells, these 
practices are relatively expensive and 
time consuming. 

A new method for removing water 
from wellbores, by the use of foaming 
agents, was described recently. The 
method is rapid and inexpensive, aver- 
aging about $5 per well treatment. 
Furthermore only a lubricator or small 
pump is required for the treatment. 
Foaming agents form a light foam col- 
umn when properly mixed with the 
water or brine in the well bore and 
agitated by even a small amount of gas 
from the formation. This lightened col- 
umn then is lifted from the well by gas 
pressures too low to lift a column of 
water. Furthermore, the foam is quite 
rigid and by “capturing” the gas pre- 
vents it from bypassing water in large 
casings. 

The method has been tested in the 
laboratory and field and suitable agents 
have been selected for use under many 
conditions. Detergents and foaming 
agents of a wide variety are available 

Adapted and condensed from a paper pre- 
pared from research results sponsored by the 
American Gas Association, preprinted and dis- 


tributed at the annual A.G.A. meeting, Chicago, 
October 5-7, 1959 
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from several manufacturers. Several of 
these agents prove applicable for fluid 
removal from gas wells under varying 
conditions. 


The Nature of Foams 

A large amount of empirical data 
on the properties of foaming agents is 
available and the art of foam control 
is well advanced. However, no com- 
pletely satisfactory theory of foam 
formation has been developed 

Dynamic foams, such as those used 


in the foam method, are highly com- 
plicated physicochemical systems. It is 
only logical that the properties of 
such systems cannot be explained or 
predicted from simple observations. 
However, some basic concepts and re- 
cent experimental developments in 
surface chemistry allow at least a quali- 
tative evaluation of foam formation as 
discussed in a recent, comprehensive 
review by Kitchener and Cooper.* 

It is well established that pure liquids 
do not foam. In aqueous systems at 
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FIG. 1. Greater water solubility of polyoxyethylated detergents is required for effective 
foam formation than for displacement of oil or for decreasing surface tension. 
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least, there is some correlation between 
surface activity and foaming. Unstable 
foams are formed in solutions of sub- 
stances that cause a moderate decrease 
in surface tension; persistent foams 
may be formed by substances that de- 
crease the surface tension markedly as, 
for example, soaps and synthetic 
detergents. 

Although surface activity (surface 
tension decrease) appears to be a requi- 
site for effective foam formation, this 
certainly is not the only requirement. 
As shown by a combination of the data 
of Fineman* and Dunning et al* in 
Fig. 1, the most surface active of a 
series of synthetic detergents com- 
monly is not the best foaming agent. 
Polyoxyethylated detergents of a cer- 
tain series (Foaming Agents K, L, and 
M, Table 1) containing 3 to 5 moles 
of ethylene oxide per mole of deter- 
gent have the greatest surface activity 
(lowest surface tensions). The most 
effective detergents of the series (high- 
est in petroleum-displacement effi 
ciency)* contain from 5 to 10 moles 
of ethylene oxide. However, the most 
effective foaming agents of the series 
contain more than 10 moles of ethy- 
lene oxide. Similar obtain 
for several other similar series of deter- 
gents formed by condensing ethylene 
oxide with an alkyl phenol.® Thus, 
it is apparent that the measurement of 
surface tension is of little value in se- 
lecting a foaming agent 


relations 


Adam’ concluded that a factor much 
more important than low surface ten- 
sion was that foaming solutions should 
have surface tensions that are easily 
and quickly variable. To meet mechan- 
ical shocks without rupturing, a foam 
bubble must be able to resist an ex- 
tension by a rise in surface tension and 
a contraction by a decrease in surface 
tension. 

Surface and bulk viscosities also have 
some role in foam formation. A higher 
viscosity obviously will retard liquid 
drainage and thus aid foam stability 
However, high bulk viscosities are not 
attained in dilute solutions of most 
detergents and their surface viscosities 
are only moderate 

Another complicating factor is the 
presence of clay, mud, or other solid 
particles in many wellbores. Such par- 
ticles, depending on their size and wet 
tability, may either aid or hamper foam 
effectiveness. The effects of such solids 
have not been investigated in this 
laboratory. However, several field tests 
have shown that solids have no de 
cidedly bad effects on foaming efli- 
ciency. This is corroborated by the 
efficiency of foaming agents in remov- 
ing cuttings during air drilling.’ 

Very little is about the 
foaming of agents in organic liquids, 
particularly No large 


known 


hydrocar bons. 


rABLE 1. Foam Heights, Ross-Miles Method, 1-Percent Solutions. 


Distilled water 


Foaming Agents 


Afrox 

Atlas Pwd. Co 
Armomist 

Armour & Co 
Ethofat 142/25 

Armour & Co 
Kthofat 60/60 

Armour & Co 
Ethomid HT-60 

Armour & Co 
Deriphat 154 
General Mills 
Joy 

Proctor & Gamble 
Pluronie L-64 

W vandotte 
Chem. Co 
Priminox 32 
Rohm «& Haa 


Solar 


Swit & Co 

Triton X-100 
Rohm & Haas Cs 

lriton X-102 
Rohm & Haas Co 

M. Triton X-165 


Rohm & Haas Co 


amount of positive adsorption (surface 
excess) can be expected in organic 
liquids because they naturally have low 
surface tensions. King* concluded that 
foaming in organic solutions, just as 
in aqueous ones, was accompanied by 
a small decrease in surface tension. 
Many foaming widely 
varying properties have become avail- 
able in recent years and the search for 


agents of 




















FIG. 2. The standard Ross-Miles appara- 
tus as used for laboratory screening of foam- 
ing agents permits relative evaluation of 
foaming abilities of agents. 
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Elapsed time, min 


Foam heights, em 
Sodium chloride, 5-percent 
Elapsed time, min 
Cum 


177 


foaming agents for hydrocarbons ap 
pears to have some likelihood of 
success 


Experimental Methods 

A rapid, reproducible test procedure 
was required to evaluate the large num 
ber of foaming agents available. The 
standard Ross-Miles method’ was se 
lected for the initial screening proce 
dure. The apparatus used in this test 
is shown in Fig. 2. In this method, 200 
ml of the solution to be tested is al- 
lowed to flow through the specified 
nozzle and drop 90 cm through a 5- 
cm diameter glass cylinder into a 
cushion of 50 ml of the same solution 
The cylinder and contents are main 
tained at 120 F (the standard tempera 
ture of the test) by circulating water 
through the jacket. Foam heights are 
recorded after 0, 1, 2, 5, and 10 
minutes 

The agents that appeared most 
promising in the Ross-Miles test were 
evaluated further in an apparatus 
which simulated field conditions more 
closely. This apparatus consists es 
sentially of a glass tube 4 cm in outer 
diameter and 180 cm in length and is 
shown in Fig. 3. Gas is forced into 
the bottom of the column through a 
sandstone or fritted glass disc about 
1.5 cm thick. This gas forms a foam 
with the test solution (S00 ml) which 
is carried out the top of the column 
and into a large graduated cylinders 
Here the foam is broken and the water 
level is recorded as a function of time 
Each solution was tested at least twice 
and the column carefully rinsed with 
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FIG. 3. Gas-lift column permits evaluation 
of foaming agents under simulated gas-well 
conditions. 


distilled water before adding a differ- 
ent solution. A gas flow rate of 0.3 
liter per min was selected because this 
rate gave a good delineation of foam- 
ing ability. Gas flow rates were cor- 
rected for pressure drop in the foam 
column where the differences m pres- 
sure were large enough to make such 
corrections significant. 

Results of this test procedure are 
not so reproducible as those of the 
Ross-Miles test. However, the proce- 
dure has the advantage of measuring 
water-carrying capacity of the foam 
directly. The wetness of a foam can 
be determined roughly in the Ross- 
Miles apparatus by observing the 
liquid-level rise as the foam drains. 
However, this procedure is not accur- 
ate because of the large diameter of 
the column. 


Results and Discussion 

Results of tests by the Ross-Miles 
method using 1-percent solutions of 
the foaming agents in distilled water 
are summarized in Table 1. The initial 
foam heights (zero elapsed time) are 
indicative of the ease with which foam 
is formed. The later foam heights give 
a measure of foam stability. A useful 
combination of these two characteris- 
tics of foams is obtained by adding the 
foam heights at the 0, 1, 2, 5, and 10- 
minute intervals to obtain the “cumu- 
lative” foam height. 

Studies of the effect of concentra- 
tion on foam heights determined by 
the Ross-Miles method are summarized 
in Table 2. Some of the weaker foam- 
ing agents decrease in foaming ten- 
dency at concentrations below about 
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one percent. The better foaming agents 
commonly maintain their foaming 
ability at concentrations of 0.2 percent, 
although slight decreases generally are 
observed. 

The chemical and physical properties 
of the polyoxyethylated detergents are 
well known.**:'°'! Therefore, some 
additional tests were made on the 
members of this series. Results are 
summarized in Table 3. Lower mem- 
bers of the series do not foam well at 
the test temperature, although those 
having over 9.5 moles of ethylene oxide 
per mole of phenol foam well at the 
three concentrations tested. One inter- 
esting exception is the agent containing 
9.5 moles of ethylene oxide which de- 
creases in foaming ability at 0.2 wt 
percent, when prepared in a 5-percent 
sodium-chloride solution. 

Addition of reasonable amounts of 
licorice extract had little effect on the 
foaming properties of these detergents. 
Other common foam stabilizers such 
aS saponin or protein hydrolyzates 
were checked only in a cursory fashion 
since their reactions with the concen- 
trated brines often found in gas wells 
may be undesirable. 

Although the solubility of most 
detergents in water increases with tem- 
perature, polyoxyethylated types are 
more soluble in cold water. Foam 


TABLE 2. Effect of Foaming-Agent Con- 
centration on Foam Heichts, Ross-Miles 
Method, Distilled Water. 


Concentration, percent 
5.0 1.0 


Foaming Foam heights, em 

Agents Init. Cum. Init. Cum. Init. Cum 
A. 20 46 21 4s 16 38 
B 19 $6 19 19 
ot ll 29 s ; 6 
D 4 9 4 4 
E 12 10 9 tj 
| 16 45 IS 17 
G 22 a9 2! 95 92 
H 15 3] 15 3 S 20 
I. 19 43 IS 15 28 
J 19 75 22 22 101 
kK. IS 42 y 4 | IS 1s 
L 20 $8 5 16 4} 
M. 19 4] 19 15 40) 


TABLE 3. Effects of Concentration and 
Salinity on Initial Foam Heights on Triton 
Series. 


Foam heights, cm 
Concentration, 
percent Mole ratio of ethylene oxide 
detergent NaCl 75 95 12.5 16 
5 0 IS 20 
5 ) 17 1S 
0 21 20 
5 ; IS 20 
0 4 18 16 
5 4 10 16 
Cloud point, F, 
Distilled Water 66 154 194 
Sodium 
chloride, 5 
percent 


TABLE 4. Amount of Water Removed, 
ml, by 1-Percent Solutions of Foaming 
Agents in Distilled Water and 5-Percent 

NaCl Solutions. 


Water removed, ml 


NaCl Solutions 
Distilled Water 5-percent 
Foaming 
Avent Period, min Period, min 
5 10 15 W 5 1 15 Ww 
95 215 295 355 65 155 230 270 
100 200 295 355 110 225 310 350 
55 185 255 295 75 205 280 330 
110 210 300 370 80 210 290 350 
135 230 305 365 100 195 260 300 
120 210 290 340 150 230 300 350 
120 230 305 3€0 80 200 265 315 
100 230 280 340 75 160 210 240 


Concentration 0.1 percent 


height decreases sharply as the deter- 
gent solution is warmed to the point 
where the detergent begins to come out 
of solution (i.e., the cloud point). High 
concentrations of salt*? and high tem- 
peratures decrease the solubility of 
polyoxyethylated detergents, thus low- 
ering their cloud points. A rough 
knowledge of the temperature of a 
well, and the salinity of the water 
therefore will allow the selection of 
the best member of the series, or simi- 
lar series, for specific uses. 

The best foaming agents, as deter- 
mined by the Ross-Miles tests, were 
investigated further with the gas-lift 
column. The rates of water removal 
from this column with a 1-percent 
solution of various foaming agents are 
shown in Table 4. The standard de- 
viation of these points was 18 ml. 
Water removal is slow at first when the 
hydrostatic head is at its maximum, 
increases to a maximum rate at about 
5 minutes, and then decreases as the 
distance to which the water is lifted 
increases. 

The decrease in foaming of these 
agents (K, L, and M, Table 1) at their 
cloud point temperatures has some in- 
teresting implications for continuous 
removal of water from gas wells. In 
the continuous application of this 
method, the produced foam must be 
broken. One of the simplest and most 
economical methods would be to pro- 
duce the foam through a heater. If 
the proper polyoxyethylated detergent 
is selected, it will have a cloud point 
somewhat above reservoir tempera- 
tures. Hence it will foam in the well 
but when heated at the surface, will 
cease to foam. 

The foaming agents selected form 
reversible foams and break fairly 
readily at the surface. The addition 
of a very small amount of antifoam 
agent to the separator also would be 
expected to break the foam, as in the 
foam-column tests in the laboratory. 
Also, simple drip chambers often will 
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TABLE 5. Fluid Removal from Column 
by 2-Percent Solutions of Arquad 

T-2C-50. 

Period, min 


5 10 15 20 
Fluid removed, ml 

Distilled water 85 19 275 335 
10°% NaCl soln. 145 245 330 390 
Arbuckle brine 100 180 240 275 
Kerosine 90 180 230 270 
Diesel fuel 130 165 185 =. 200 
Crude oil 58133 0 35 50 55 
Crude oil 58135 Ww) 120 130 135 
Crude oil 58128 80 130 160 190 
Crude oil 58127 180 =. 225 280 86-295 
break the foams successfully in field 
operations. 

The agents discussed previously 
foam well in water or brines. However, 
in many gas wells hydrocarbon con- 
densates and oils accumulate and often 
can be removed only with difficulty. 
Accordingly, many agents were tested 
for their foaming ability in various hy- 
drocarbons. Screening tests indicated 
that none of the water-foaming agents 
was effective. After considerable 
search, tests with the gas-lift column 
showed that one was consistently effec- 
tive. Hydrocarbon fluids in gas wells 
vary widely. Accordingly, this agent 
was tested in water, brine, kerosine, 
and in oils removed from gas wells. 
Results are summarized in Table 5. The 
oils listed in this table by number are 
described in Table 6. These result 
show that this (Arquad T-2C-50) and 
similar agents are most promising for 


the removal of hydrocarbon fluids 
from wellbores and perhaps for remov- 
ing mixtures of hydrocarbons and 
water. 

Results with the crude-oil samples 
indicate that the effectiveness of this 
type of agent is sensitive to some of 
the crude-oil properties. Several oils 
were studied in an attempt to determine 
the types of oils in which the agent 
would be generally effective. The re- 
sults are summarized in Table 6. Fig. 4 
illustrates a general correlation be- 
tween the effectiveness of foaming and 
amount of the oil that distills below 
527 F, comprising fractions 1-10 of 
the Bureau of Mines routine distillation 
method. These results indicate that the 
ability of this agent for foaming in 
crude oils can be predicted from the 
routine distillation data of the crude 
oil. The agent foamed effectively in 
oils of which about 50 percent distilled 
in the first 10 fractions (up to 527 F). 
Oils containing less than this amount 
of distillate were not removed effec- 
tively from the column. The only ex- 
ception is oil 58151 which was 
separator condensate. 

These results appear logical since 
no agent has been found to date that 
will foam effectively enough to lift 
hexane or iso-octane from the column 
as a foam. This probably indicates that 
the condensate fluid (58151) is too 
light. This, however, is not much of 
a limitation because such fluids nor- 
mally would be produced with the gas 
from most gas wells. The other limi- 
tation of an oil containing too few 
light ends is more serious. 
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FIG. 4. Correlation of crude oil volatility and foaming effectiveness of a foaming agent 
to be successful in removing hydrocarbons from a gas well. 
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RESULTS OF FIELD TESTS 


Tests in the Longton Storage 
Pool, Chautauqua County, Kan. 

This field has been used for gas 
storage since 1939. The productive for- 
mation is the salt sand of Pennsylva- 
nian age. Most of the wells are 
completed only with 5 to 7-in. casing 
set at the top of the sand at a depth 
of about 650 ft. Formation pressures 
have ranged from about 155 to 125 psi 
at the end of injection and withdrawal 
periods, respectively. The storage oper- 
ation is being abandoned and the reser- 
voir stripped of gas. The wellhead 
pressure decreased from about 90 to 
70 psi during the test period (October 
1958 to May 1959). As the pressure 
is decreased during the stripping oper 
ations, water problems have become 
increasingly serious. 

Eight tests of the foam method were 
made on wells in this field. One of these 
(Well D, Longton storage pool) was 
described in detail previously.'' This 
well was shown, by a bailing test two 
weeks later, to have been entirely freed 
of water by the foam method. Some of 
the other wells had shot holes capable 
of containing about 6 bbl of water. All 
of the water was not removed from 
these wells by the foam method be 
cause part of the water was below 
the zone of effective gas agitation 
However, this type of completion offers 
an unexpected advantage. During the 
initial foam treatment, a considerable 
amount of the agent settles into the 
lower part of the shot hole. The initial 
treatment removes the water that re- 
stricts gas flow from such wells. How 
ever, these wells continue to produce 
foam and water for a few weeks after 
the treatment. The water is collected 
in the drip chambers and may be 
drained occasionally. In these cases, 
the treatment has much more lasting 
effects than originally expected. 

Five wells in this field were freed of 
water effectively by treatments with 
from 12 to 2% gal of Foaming Agent 
L (Table 1) diluted with an equal 
volume of alcohol for ease in handling 
One well reacted differently from 
the others of this pool. This well, be 
cause of poor performance, was as 
sumed to be water-logged. Accordingly, 
a solid foaming agent was dissolved in 
10 gal of water. This solution was in 
jected into the well and the wellhead 
valve closed for an hour. No foam or 
water was produced when the wellhead 
was opened to the atmosphere. There 
fore 24% gal of Foaming Agent | 
mixed with 24% gal of alcohol was in 
jected and washed down the casing 
with 10 gal of water. After a 15-min 
shut-in period, the wellhead was opened 
and a very heavy slurry of foamy mud 
and water was produced. The total 
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amount of liquid produced was about 
50 gal. Samples of the liquid were 
collected and analyzed, and found to 
contain 16 percent solids. These solids 
were finely divided, mostly passing 
through a 400-mesh screen, and con- 
tained mainly silica, clay (not drilling 
mud), and micas 

The well behavior was considerably 
improved as a result of the treatment. 
Because of the small amount of liquid 
produced, it appeared that the extra 
water added with the liquid foaming 
agent was required to mix with and 
produce the large amount of fine solids. 

One well of the Longton pool was 
selected as a test site for a continuous 
water-removal operation by the foam 
method. A double gas-driven pump 
was used to meter the foaming agent 
into the well and an antifoam solution 
into a portable separator. Gas and 
water were produced from the well 
through the meter into the portable 
separator. The foam was broken in 
the separator, the gas was produced to 
the pipeline, and the water was drawn 
off and measured. 

The well produced gas at the rate 
of 30 Mcf per day before the test was 
started. After an initial injection of 2 
gal of Foaming Agent L, 40 gal of 
water was produced and the gas-pro- 
duction rate rose to 50 Mcf per day 
Then the detergent injection rate was 
decreased to an average of 1.5 quarts 
per day and antifoam injection rate 
to 0.003 Ib per day for a 3-week period. 
During this period, the gas-production 
rate increased from 50 to 72 Mcf per 
day and the water-production rate 
averaged 10 gal per day. Water pro- 
duction ceased 2 days after detergent 
injection was stopped and the gas 
production rate began to decrease. Al- 
though continuous detergent injection 
and gas production through a single 
casing is rather inefficient, these results 
show that the foam method is appli- 
cable for continuous water removal 
and that the foam formed can be 
broken readily to allow the water to 
be discharged and the gas produced 
to a pipeline. 


SPECIFIC FIELD TEST RESULTS 
Well 1, Hugoton Field, 
Texas County, Oklahoma 

This well was completed with 271! 
ft of 514-in. casing, perforated in three 
formations (Herington, Upper Krider, 
and Lower Krider) at subsurface in- 
tervals of 2648-2666, 2678-2694, and 
2702-2711 ft, respectively. Water com- 
monly is removed through 1'%-in. 
tubing set at 2710 ft by a timing device 
set to open the tubing to atmosphere 
20 min out of each 80-min period. 

The well normally becomes water- 
logged at intervals; previously, two 
weeks’ time was required to free the 


rABLE 6. Foaming Effectiveness of 2-Percent Solutions of Arquad T-2C-50 in Texas 
Crude Oils. 


4 
‘Oo Count 


58127 Jacksor 
58128 Jacksor 
58130) lacksor 
58133 Jacksor 
58134 Jacksor 
Victoria 
Victoria 
58137 DeWitt 
58140 Refugi 
4142 
58147 


58135 


S816 


Eetor 
Andrews 
58149 King 
58150 Andrews 
S815] Hansford 
58154 Gray 


59170 


Fractions 1-10 inclusive, distillation, Bureau of 


temperature, 527 F, atmospheric pressure 


kerosine, and light gas oil 
Oklahoma. 


well of salt water. At the time of the 
test, the well was open to the pipeline 
at 220 psi but was producing prac 
tically no gas. A mixture of 242 gal 
of Foaming Agent M, 2% gal 
of alcohol, and 4 gal of water was 
injected. This solution was mixed with 
the wellbore fluids by alternately re- 
ducing the tubing and casing pressures. 
A brief test indicated that the agent 
was not well mixed with the wellbore 
water after half an hour. Accordingly, 
the well was allowed to remain shut-in 
overnight. The tubing was opened to 
atmosphere the next morning and, 
after an hour, foam production began 
and continued for about |'2 hours 
After this period of foam production, 
the well was free of water. It then was 
shut-in overnight and opened to the 
pipeline the next morning. At this time, 
its rate of production was 60 Mcf per 
day, double that of its production when 
water was produced in the usual fash- 
ion through the siphon. Furthermore, 
the foam treatment was accomplished 
in two days, as compared to the usual 
2-week period. 


Well 2, Hugoton Field, 
Kearney County, Kansas 

This well was completed with 51% -in 
casing set at 2762 ft, and perforated at 


subsurface intervals of 2566-2592, 
2619-2644, and 2682-2702 ft. It had 
never produced water when blown to 
the atmosphere. However, it appeared 
that water might be interfering with 
gas production because similar wells 
in this area produce water, and the de- 
liverability of this well had decreased 
considerably. 

The gas-production rate averaged 
110 Mcf per day against a 270 psi 


Creek? 2 39.4 


Viscosity Onl removed 
mil. after 


20 mu 


s 


Mines Routine Method, maximum 
These fractions contain gasoline, naphtha 


pipeline pressure before the tests. Two 
gallons of Foaming Agent L mixed 
with 2 gal of methyl alcohol were in 
jected into the casing. The well was 
allowed to produce gas to the pipeline 
for 5 hours and then opened to the 
atmosphere. Foam production began 
immediately and continued for about 5 
minutes. The well was shut-in over- 
night and opened to the atmosphere 
on the following day, but only a fine 
mist was produced. The next day the 
well was placed in production achiev- 
ing a steady rate of 280 Mcf per day 
against a line pressure of 270 psi with 
the wellhead valve almost closed. Thus, 
the production rate of this well was 
more than doubled by a single foam 
treatment. 


Well 3, Kennedy Storage Pool, 
Harrison County, West Virginia 

Che well was completed to a total 
depth of 1763 ft with 514-in. casing 
set at 1644 ft. The gas-producing zone 
extends from 1696 to 1721 ft. This 
well, and some others in the storage 
were completely drowned by 
water accumulation. Water could not 
be ejected from the wellbore by blow- 
ing the well. Measurements showed 
that the water level was at a depth 
of 1648 ft, so there was a water column 
of 115 ft of which 73 ft was above the 
gas-producing zone 

Foaming Agent L, diluted with an 
equal amount of methyl alcohol, was 
injected into the well in sufficient 
amount to form about 0.2-percent 
solution with the water present. This 
injection was preceded and followed by 
the injection of 5 gal of water. The 
agent was mixed with the water in the 
wellbore by raising and lowering a 


pool, 
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small bailer through the water column 
about six times. The casing valve then 
was opened slightly, allowing a small 
amount of gas production to insure 
efficient agitation. After 30 minutes 
the well was opened to the atmosphere 
and foam began to be discharged. 
When the foam and water production 
ceased, the well was shut in and the 
bailer used to determine the amount 
of water remaining in the wellbore. 
This test showed that the well was free 
of water to the bottom of the gas-pro- 
ducing zone. As would be expected, 
water remained in the “pocket” below 
the gas-producing formation. 

The reservoir pressure at the time of 
the test was about 500 psi. However, 
the water could not be blown from 
the well without the foaming agent. 
The test was repeated a week later 
with similar results. After these treat- 
ments, the well produced steadily with 
an open flow rate of 357 Mcf per day. 


Well 4, Washington County, 
Oklahoma 

This well was completed last year 
in the Mississippi lime, with 7-in. cas- 
ing set at 1450 ft and 2-in. tubing and 
rods for a pump set at 1468 ft. The pro- 
ducing zone is located between 1454 
and 1460 ft. It was originally intended 
to keep the well free of water by using 
a pump powered with a gasoline en- 
gine. However, gaslocking, fluctuations 
in line pressure, and other difficulties 
prevented efficient pumping. The shut- 
in wellhead pressure is about 265 psi, 
and the well produces about 100 Mcf 
per day. 

A solution of 5 gal of Foaming 
Agent L in 5 gal of alcohol was in- 
jected into the annulus and washed 
down the casing with 5 gal of brine. 
A small amount of gas was allowed 
to escape to the atmosphere for about 
half an hour. At that time, the casing 
was opened to a salt-water pit. In less 
than 5 minutes, casing pressure had 
decreased nearly to zero and a full 
stream of foam and water was pro- 
duced from the annulus. Water pro- 
duction ceased after about 15 minutes 
at which time about 8 bbl of water had 
been produced. The well then was 
connected to the pipeline. 

This well produces considerable 
water and the test has been repeated 
three times with similar results. Be- 
cause of the high rate of water produc- 
tion, a continuous operation with 
foaming agent is being established. 


Well 5, West Panhandle Field, 
Hartley County, Texas 

This well was completed in 1945 at 
a depth of 3630 ft. After an acid treat- 
ment, gas was produced from the 
dolomitic formation at an absolute 
open flow rate of 22 million cu ft per 


day through 5¥%-in. casing set at a 
depth of 3372 ft. A 4%-in. slotted liner 
was set from a depth of 3323 to 3630 
ft. Within a few years after completion, 
water production became excessive and 
2-in. tubing equipped with a plunger 
lift was installed. The well produced 
gas at a rate of about 800 Mcf per day 
and water at a rate of about 15 bbl per 
day. The system could not be kept in 
operation because of the corrosive ac- 
tion of the sour gas. Therefore, gas was 
produced from the annulus although 
the rate was decreased to about 400 
Mcef per day by accumulated brine. 

At the beginning of the continuous 
test, accumulated brine was removed 
from the well by a batch treatment of 
2% gal of Foaming Agent M which 
was mixed in an equal volume of alco- 
hol and lubricated into the annulus. 
A similar mixture of the foaming agent 
and alcohol was injected into the tub- 
ing at an initial rate of 2 Ib per hr with 
a gas-driven chemical pump. This 
double-end pump also was used to in- 
ject antifoam solution into the well- 
head at a rate of 0.05 lb per hr in 
dilute aqueous solution. 

Gas was produced from the annulus 
to the pipeline through a 24-in. spheri- 
cal separator. This separator, with the 
aid of a small amount of antifoaming 
agent, performed most satisfactorily. 
Average well-performance data dur- 
ing the injection test are summarized 
in Table 7. 


TABLE 7. Well Performance During 
Continuous Foam Test. 


Chemicals, lb 
per day 
Foam- 
Pressure, psig ing Production 
Casing Tu Agent Anti- Gas, Water 
Week bing M foam Mefd b/d 
124.0 151.3 l 
117.8 151.1 l 
115.9 151.5 l 610 13 
119 151.5 ] 610 14 
1200 2 151.3 610 14 


765 la 


sv) iv 


118 15! } 635 ] 
116 15! 5.2 575 

118 153 560) 

115 51.5 5 535 

110 150 

110.7 147.3 M5 


151.0 } 7 616 


The injection of foaming agent was 
discontinued, after the period summar- 
ized in Table 7, for a better evaluation 
of the effects of the foam treatment. 
The well was opened to the atmosphere 
overnight to remove any remaining 
foaming agent and as much water as 
possible. After several days, the rate 
of gas production through the tubing 
became relatively constant at 430 Mcf 
per day. Then the tubing was lowered 
48 ft and, after about a week, the rate 
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of gas production had declined to 360 
Mcf per day. This tubing-production 
test indicated that the well pressure 
was insufficient to remove liquids ef- 
ficiently without foaming agent. The 
injection of foaming agent has been re- 
sumed as standard operating procedure 

This test indicates the usefulness of 
the foam method as a continuous 
process. Standard separators efficiently 
break the foam. The cost of chemicals 
during the test averaged about 5 per- 
cent of the value of the additional 
gas produced. 
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Preliminary report ona... 


Gas Turbine 
Powered 
Rig 


C. R. Apitz 


Clark Bros. Company 
Houston, Texas 


SEVERAL YEARS AGO in a search 
for offshore oil deposits, the Humble 
Oil & Refining Company drilled into a 
large sulfur deposit. Since the mining 
of sulfur is a rather specialized business, 
Humble entered into a working agree- 
ment with Freeport Sulphur Company 
to develop the sulfur deposits at this 
site, seven miles southeast of Grand 
Isle, Louisiana, in 50 ft of water. 

In preparing to extract sulfur from 
this deposit, Freeport Sulphur Com- 
pany has constructed an elaborate off- 
shore drilling and operation platform 
(Fig. |) to drill into the sulfur deposit 
and to construct a power plant for 
mining operations 


Operation History 

A gas turbine (Fig. 2) was first 
placed in service on the platform in 
October 1958, and as of August 22, 
1959, it had logged 6244 hours operat- 
ing time. The longest continuous run 
was from June | to August 22, 1959, 
when the entire platform was shut down 
for maintenance. During this time the 
gas turbine has been subjected to ex- 
tremely rugged service involving in- 
stantaneous power fluctuations from 0 
to 50 percent of rated load as much as 
500 times in a 24-hr period. To date, 
the rig has drilled five sulfur wells and 
three auxiliary wells 


Installation 

The gas turbine-driven generator unit 
has several features that make it adapt- 
able to the specific requirements of 
drilling operations and to many other 
operating divisions of the petroleum in- 
dustry. This particular unit is complete- 
ly unitized and mounted on a structural 
steel skid for ease of transporting and 
installing (Fig. 3). 

The orientation of equipment on the 
present drilling rig platform requires 
that the turbine have a down connec- 
tion of the inlet to the axial flow com- 
pressor and up exhaust connections to 
permit the exhaust of the turbine to 
flow directly up and out of the turbine 
house. When the turbine is moved to 
its future location on the mining plant 
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Freeport Sulphur powers its drilling rig 


and all platform power requirements 


on its Grand Isle offshore platform 


sulfur mine with a 1265-hp simple open 


cycle gas turbine which provides 
both d-c and a-c power for drilling 
and construction needs 


FIG. 1. Offshore drilliag platform is the site of Freeport Sulphur Company's gas turbine 


powered rig which is being used to drill into 
& Refining Company 


platform, a different orientation of 
equipment will be involved and the tur- 
bine will have up inlet connections and 
down exhaust connections. This flexibil- 
ity requirement was originally built into 
the turbine so that the change in orien- 
tation of the inlet and exhaust connec- 
tions can be accomplished by simple 
rotation of the housings thus reducing 
change over costs to a minimum 


Unattended Automatic Operation 

Many times the question of opera- 
tional personnel requirements of a gas 
turbine has been a major item in the 
evaluation of its operational economics. 
On this platform the turbine is located 
a considerable distance from the drill- 
ing rig and is handling tremendous load 
variations without an operator. The 
drilling program is being carried out on 
a 24-hr per day schedule and the turbine 
is checked once in the morning and 
evening to make sure that everything is 
operating satisfactorily. Other than 


a large sulfur deposit discovered by Humble Oil 


these two brief visits each day, the tur- 
bine is handling its operations on an 
automatically controlled basis. There is 
one man on the project at all times who 
has been trained at the factory where 
the turbine was manufactured. He has 
been trained to handle any emergencies, 
however, he is regularly assigned to the 
construction crew and normally em- 
ployed full time on construction duties 


Gas Turbine-Power Selected 

In connection with this operation 
Freeport Sulphur has installed a simple 
cycle combustion gas turbine’ rated at 
1265 hp at sea level and 80-deg F air 
temperature. This gas turbine provides 
total power for the drilling rig as well 
as for plant construction and offshore 
camp facilities. 

Its load is divided into a 450-hp 
motor-generator set to supply d-c power 
to the drilling rig and the remainder of 
the turbine power is used to generate a-c 
current for the various smaller loads re- 
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DEPENDABLE HYDRAULIC POWER from 
HYD R I L Automatic Pump Accumulators 


MEANS DEPENDABLE PERFORMANCE 


of your 
blowout prevention 


hookup 


You CaN Be confident of trigger-fast 
control of your blowout prevention 
equipment when you depend on a 
Hydril Automatic Pump Accumulator. 
This unit recharges itself as you use its 
stored hydraulic power, so an ample 
supply is always available to meet any 
emergency. There’s a wide range of 
hydraulic storage capacities available, 
gasoline engine or electric motor driven. 

Let your Hydril representative show 
you what this dependable, full-power- 
pack can mean to the safety of your 
operations. And ask him to explain the 
complete Hydril Engineered Safety 
System, using these Accumulators with 
Hydril Control Manifolds and Hydril 
Blowout Preventers! 


HYDRIL TAKES THE BLOW 
OUT OF BLOWOUTS 


HYDRIL COMPANY 


714 WEST OLYMPIC BOULEVARD, LOS ANGELES 15, CALIFORNIA 
Factories: Los Angeles. Calif.; Houston, Texas; Rochester. Pa. 


Sales offices: Bakersfield, Los Angeles, Ventura, California; Harvey, New Iberia, 

Louisiana; Oklahoma City, Tulsa, Okichoma; Rochester, Pennsylvania; Corpus Christi, 

Dalias, Houston, Midland, Odessa, Texas; Casper, Wyoming; New York, New York; 
Calgary, Edmonton, Canada 
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FIG. 2. Gas turbine which provides both a-c and d-c power for drilling and construction is 


a 1265-hp, simple open cycle machine. 


quired by the construction program and 
camp facilities. The largest single motor 
on the drilling rig is a 300-hp d-c motor. 
The above load distribution indicates 
the possible maximum instantaneous 
power variations that may be imposed 
upon the gas turbine-driven generator 
unit. Operation of the drawworks de- 
velops a load variation almost instan- 
taneously from no-load to 300 hp and 
return to no-load in an approximate 2- 
min cycle. The successful handling of 
this extreme load variation over this 
low portion of the power curve has been 
very encouraging. 

Actually under present operation, 
construction and camp electrical loads 
are relatively low and the turbine has a 
small base (constant) load which causes 
most of the load variations to fall in the 
0-50 percent range. As the base load on 
the turbine increases, its load accept- 
ance characteristics improve rapidly 
when it is operating at levels above 50 
percent of its maximum load rating. 
Present loads are in this low power 
range where governing and load accept- 
ance are more difficult for a gas tur- 
bine to handle. The drillers operating 
this rig have been well pleased with the 
response to the instantaneous load de- 
mand occurring in the drilling opera- 
tions. The low relative weight of the gas 
turbine unit as compared to a compar- 
able internal combustion engine is not 
necessarily a factor in the evaluation of 
the gas turbine for this application, 
however, the low operational vibration 
of the gas turbine unit does represent an 
advantage in the design and operation 
of the offshore platform. 
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High Thermal Efficiency Possible 

When the turbine exhaust heat is 
used as a heat source for a triple-effect 
evaporator to make fresh water, the 
comparatively low thermal efficiency of 
the gas turbine as a straight prime 
mover is reversed to a thermal efficiency 
much greater than the gas, diesel, or 
dual-fueled engine-driven generators. 
There are many uses for fresh water on 
an offshore installation and generation 
of this fresh water on the platform not 
only uses this waste heat to a great eco- 
nomic advantage but also helps in mak- 
ing the platform more self-sustaining 
during periods of bad weather when a 
lack of fresh water could force a shut- 
down. 


The turbine installed on this platform 
is capable of producing enough waste 
heat to make 10,000 gal per day of fresh 
water which would normally be suffi- 
cient for this installation. 


Turbine Specifications 

The combustion gas turbine that is 
being utilized in this particular applica- 
tion operates on a simple open cycle in 
which air is drawn into the turbine at a 
flow rate of 22.6 lb per sec, compressed 
in a 13 stage axial flow compressor 
through a 4 to 1 compression ratio, 
heated by the firing of either natural gas 
or diesel oil to a temperature of 1390 F 
and expanded to atmospheric pressure 
through 4 stages of expansion. The first 
two stages of expansion are on the same 
shaft as the axial flow compressor and 
provide the power for compressing the 
combustion air. The third and fourth 
stages of expansion are mounted on a 
separate shaft and drive a 1200 rpm 
generator through an internal speed 
reduction gear. Horsepower curves 
(Fig. 4 and 5) are shown for varying 
loads, ambient temperatures, altitude, 
and speed. 


Fuel Choice 

Present sulfur drilling operations are 
being conducted on an offshore produc- 
ing lease where natural gas is available, 
however, Freeport Sulphur took the 
precaution to purchase the turbine with 
conversion facilities for the firing of an 
alternate fuel, such as diesel oil, to pro- 
tect the drilling operation from shut- 
down in the event of a failure of the 
gas supply from the producing lease 

The dual-fuel feature of the gas tur- 
bine has shown some interesting eco- 
nomic advantages to this type of install- 
ation. When operating on gas at 25 
cents per Mcf, the turbine fuel cost at 
its average load factor for a month was 
$1900. A diesel engine operating on 


FIG. 3. Generator unit is completely unitized with the gas turbine in a skid-mounted package 
which simplifies the job of transporting and installing the unit. 
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diesel fuel valued at 12 cents per gal 
at the platform site for a similar load 
factor would cost $3140 and would 
have a disadvantage of not being able 
to burn the gas which is available at the 
platform site. Straight spark ignition in- 
ternal combustion gas engine with its 
higher thermal efficiency would have a 
fuel cost of about $1000 per month. 
However, it would also have the disad- 
vantage of not being able to operate on 
diesel fuel in event of an interruption 
of the fuel gas supply. Curves for spe- 
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FIG. 4. Horsepower output of the gas 
turbine is plotted as a function of ambient 
temperature and altitude. 


cific fuel consumption are shown in Fig. 
6 for varying loads and ambient tem- 
peratures. 

A dual-fuel internal combustion en- 
gine would be comparable to the gas 
turbine unit in initial installed cost and 
would have comparable versatility. The 
fuel cost would be lower than the gas 
turbine, however, it would have the 
disadvantage of higher maintenance 
cost and down-time which would re- 
quire more operational attention. In 
addition to the reliability and minimum 
operating attention required by the gas 














FIG. 5. Output at gearbox coupling is 


shown in relation to speed of the turbine and 
ambient temperature. 
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turbine it also has the advantages of 
extremely low lube oil consumption 
which is about one gal every 100,000 
hp-hr and a minimum of cooling re- 
quirements which are of considerable 
significance in an offshore installation. 

This unit is operating with an air 
inlet approximately 40 ft above the level 
of the salt water surface with a simple 
dry panel type plastic air inlet filter. It 
has been quite interesting to note that 
the salt atmosphere in which the unit is 
operating has had no detrimental corro- 
sive effect on any of the internal parts. 

The operation of the gas turbine as a 
power source for an offshore drilling 
rig has been very satisfactory, however, 
its operational economics will be more 
fully realized when the sulfur plant is 
finally put in operation and the gas tur- 
bine is moved to the mining plant plat- 
form where it will be used for power 
generation and its exhaust gases will 
supply preheated combustion air at 890 
F to a 90,000-Ib per hr, 600-psi, 600-F 
boiler. 














FIG. 6. Specific fuel consumption of the 
gas turbine varies with ambient temperature 
and load conditions. 


Fig. 7 shows how this may be ac 
complished. The boiler has an induced 
draft fan which controls the amount of 
oxygen needed by the boiler to satisfy 
its steam production requirements. The 
turbine exhausts downward into a duct 
that passes beneath the boiler firebox 
and on to a separate stack. Under nor 
mal operation the ID fan pulls the tur 
bine exhaust gases, which contain 17 
percent oxygen by volume, into the 
boiler through the controlled inlet 
dampers at point A. If the turbine is 
putting out more exhaust gases than the 
boiler requires for firing, the ID fan 
will not pull it into the boiler and the 
gases will pass on to the stack. Should 
operation call for firing the boiler at 
rates requiring more oxygen than the 
turbine exhaust gases contain, the fan 
will pull a low enough draft in the tur 
bine exhaust duct to pull fresh air back 
down the stack and into the boiler at 
point A as supplementary oxygen. This 
will be the normal operation for this 
arrangement since the turbine will only 
supply oxygen for a heat release of 
approximately 65 million Btu per hr 

This boiler is also equipped to oper 
ate on 100 percent fresh air which will 
be admitted to the firing box through 
point B when the gas turbine is not in 
operation. Should an operational situ 
ation arise in which the gas turbine is 
in operation but the boiler is shut down 
the inlet damper at A can be closed off 
and the turbine gases will be completely 
vented to the atmosphere through the 
stack 


Summary 

This installation is one of several new 
gas turbine applications in the oil indus 
try during this past year. It is a pioneer 
ing effort and many improvements can 
be expected in future installations but 
it has been sufficient to prove the adapt 
ability of the gas turbine to drilling rigs 
for achieving operational savings. * * 


4 Clark Bros. Company Model TA gas tur 


bine was selected for this installation 
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FIG. 7. Future operation of the gas turbine will be in power generation on the mining 
plant platform. Exhaust gases will supply preheated combustion air to a boiler at point A 
Excess exhaust will be vented to the stack. Fresh air can be taken in at point B 
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“Well-Qualified” 


BAKER 


production packers 
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VGLE ZONE OR MULTIPLE-ZONE 


BAKER MODEL ‘“‘D” 

RETAINER PRODUCTION 

PACKER 

PRODUCT NO. 415-D 

The most widely used drillable packer in the 
world. Contains continuous sealing bore and 
flapper-type back-pressure Valve. 
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BAKER MODEL “DA” 

RETAINER PRODUCTION 

PACKER 

PRODUCT NO. 415-DA 

Direct variation of Model “D” with a larger 1.D. 

sealing bore located in the upper end of the 

packer. Permits larger bore through the packer 

accessories. Used os an upper packer in two- 

packer flowing or pumping, parallel string 
hook-ups. 


one one 
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BAKER MODEL “‘F” 

RETAINER PRODUCTION 

PACKER 

PRODUCT NO. 415-F 

Related design to Model “D‘’ Contains larger 
continuous bore than Model “D!’ Used where 
extra large bore is required in some parallel 
(triple) string, flowing or pumping hook-ups. 


BAKER MODEL “H” 
RETAINER 
PRODUCTION 

PACKER 

PRODUCT NO. 416-H 

Similar to other Baker Retainer 
Production Packers, but employs 
differently designed components. 
Is set on tubing ready for 
production in one-half oa round 
trip. Same bore size as Model 
“D”; and can use some 
accessories once the setting seal 
mandrel is removed. 


BAKER MODEL “FA” 

RETAINER PRODUCTION 

PACKER 

PRODUCT NO. 415-FA 

Related to the Model “F” Packer in the same 

manner that the Model “DA” is to Model “D?’ 

Contains extra large upper sealing bore. Pro- 

vides largest 1.D. of any retainer-type packer. 
Used primarily in multinle string hook-ups. 
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Out of this complete line of new and modern 
packers you can fulfill any production need from 
simple single-zone installations through the increas- 
ingly popular and profitable multiple-completions 
to efficient water-flood applications. 

Regardless of depth, pressure differentials, tem- 
peratures or other well conditions, one (or a combi- 


to your well requirements. Baker offers the com- 
plete line, both retrievable and drillable types — with 
a choice of setting methods—to satisfy any surface 
or sub-surface condition. 

Turn to Page 492 of your new BAKER (or Com- 
posite) Catalog for the 46-page section containing 
complete descriptions, applications and specifica- 


nation) of these Baker Packers is exactly “tailored” tions on all Baker Packers. 
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ZONE SINGLE ZONE ANI 
WATER FLOODING 
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BAKER MODEL ‘*J”’ 
SNAP-SET DUAL PACKER 
Single-Grip PRODUCT NO. 756-J 
Double-Grip PRODUCT NO. 757-J 
Used as the upper retrievable 
packer in two-packer, parallel-string 
installations. Actuated by set-down 
weight only, and can be set and re- 
leased as many times as required 
Short string can be run and re- 
trieved separately. Model “J” is 
“long-string” set. Double-Grip ver- 
sion contains o built-in, button-type, 
hydraulic hold-down. 





BAKER MODEL “‘E” 
RETRIEVABLE 
CASING PACKER 
PRODUCT NO. 420-E 

One of the shortest, most 
compact, set down retrievable 
packers available. ideal for 
light or medium duty 
production requirements, or 
for all-around water flooding 
use. Simple J-Slot setting 
mechanism. Also available 
with hydraulically octuated 
button-type hold-down. 
BAKER MODELS “MOA” 
AND “MOB” 
CROSS-OVER 

SNAP-SET PACKERS 
PRODUCT NOS. 636-MOA 

AND 636-MOB 

Used as the upper retrievable 
packer in single-string two-packer, 
selective cross-over tubing and an- 
nulus dual-zone production hook- 
ups. Set with set-down weight. 
Released and recocked for repeat 
setting by picking up on tubing. 
Also available with hydraulically 
actuated button-type hold-down. 
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BAKER MODEL “A” 
RETRIEVABLE 
TENSION PACKER 
PRODUCT NO. 739-A 

One of the shortest, most 
modern high-performance 
tension packers. Ideal for 
economical low- or high- 
pressure water flooding 
Rugged enough for many 
high-pressure fracturing and 
acidizing operations. Simple 
J-Slot setting mechanism. 


BAKER DUAL 

PUMPING PACKER 

PRODUCT NO. 694 

Used as the upper retrievable 

packer in two-packer pumping 

hook-ups involving dual-zone pump. 

Set and released in same manner 

as Cross-over Snap Set packers 
above. 


BAKER 


OIL TOOLS, INC. 
HOUSTON 

LOS ANGELES 

NEW YORK 
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A mathematical study of ... 


Two-Phase Flow 
In Well-Flowlines 


Bryan T. Yocum, Arabian American Oil Company, Dhahran, Saudi Arabia 


Part 1 of two parts presents the development of equations and coefficients used 
in the study of simultaneous flow of oil and gas in well tubing and flowlines 





EFFECTIVE OILFIELD PLANNING requires approxi- 
mate pressure drop versus flow potential relationships for 
the wells and flowlines making up the crude gathering sys- 
tem. The major variables under consideration in such a 
system are, reservoir pressure and temperature, productivity 
index, flowing bottom hole pressure, mixture densities, vis- 
cosities, fluid composition, oil well depth, casing and tubing 
diameters, flowline length and diameter, trap pressure (back 
pressure at end of flowlines), ambient temperature, and 
ground temperature. 

During an oilfield’s depletion phase, the reservoir pres- 
sure declines with the years. The optimum reservoir pres- 
sure to begin gas and water injection programs and the 
future estimated well-flowline requirements depend on our 
ability to predict the flow potential at all reservoir pres- 
sures down to the bubble point and perhaps below. Because 
of the large capital investments at stake, it was deemed nec- 
essary to develop the two-phase physical relationships from 
basic principles rather than relying on existing empirical 
equations. The coefficients of the theoretically sound equa- 
tions, friction factors, heat transfer coefficients and the like, 
were then correlated for flowing mixtures of gas and oil 
in actual wells and flowlines. 

Lockhart and Martinelli® correlated two-phase flow in 
pipes by treating the pressure drops in the oil and gas phases 
independently. We attempted to apply their correlation with- 
out success. Their work was concentrated on small-diameter 
lines of 1 to 3 in. Problems arising in large-diameter lines 
6 in. and above are quite different. The approach used in 
this paper is different in that it attempts to correlate two- 
phase flow using dimensionless flow numbers like Reynolds 
Number, Froude Number, etc., and relies heavily on thermo- 
dynamics. 

We are, however, indebted to Lockhart and Martinelli 
for their progress toward defining the two-phase flow prob- 
lem. We also are indebted to G. E. Alves* for his work on 
flow patterns in two-phase flow. 


Fundamental Equations for Oil Wells 

If the pressure profile, temperature profile, and the rela- 
tionship between density of the gas-oil mixture, pressure 
and temperature can be defined, the flow at any point in the 
oil well is known. These three equations are developed below. 


Pressure Profile 
The basic mechanical energy balance, neglecting surface 
tension forces, is: 


B-40 


ip vdv 


dZ + 144 - dW, —dW, . (1) 


p 

rhe change in kinetic energy head (vdv/g.) was a maxi- 
mum of 3 ft so it can be neglected. There is no shaft work 
(dW,,) because natural reservoir pressure is supplying the 
energy for flow. 

Most of the flow in the oil wells tested was up the annulus 
between the 7-in. casing and the 24-in. tubing. Friction 
losses (dW,) in annular flow are described by: 


8f (MW)? d Z (2) 

m2 5? g. (D, — d,) (D,* — d,*) ” 7 

Dropping out vdv/g,. and dW,, substituting (2) for dW, 

and integrating, we obtain the pressure profile for annular 
flow between casing and tubing: 


(oe . dz (, 8f (MW)? 
, 144 7? p* g. (D, — d,) (D,? — d,?)? 


(3) 


[he pressure profile in the tubing is described more 
simply because the hydraulic radius is equal to the tubing 


radius: 
dp dZ | 
p 144 


Temperature Profile 

The oil flowing up the oil well loses heat in two ways: 
1. After leaving the reservoir, the ground temperature 
becomes progressively lower than that of the flowing oil. 
Therefore, the ground acts as a heat sink. 
2. The pressure in the oil is reduced and the gas oil mix- 
ture expands causing a temperature drop. 

Heat loss from the flowing oil to the ground is expressed 
by: 


(4) 


8f (MW)? ) 
3? p” 2. D5 , 


U, 2D 


dQ = C,dt = 3550 Mw 


(t—t,)dZ. . (5) 


For simplicity we assume that the drop in ground tem- 
perature is linear with well depth: 


re 


Above the bubble point, expansion of the gas-oil mixture 
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causes a temperature drop. Flash calculations on the Arabian 
wells show the effect to be small and approximately linear 
with depth. 

AG-=Oti—Beetk « « 2 + ss 


At, is added to the heat loss to the ground at each point 
in the oil flow path above the bubble point. The temperature 
profile is therefore defined by substituting (7) in (6), inte- 
grating and subtracting At,: 


‘k TZ 
(=) <i - k (Z—Zyp) -7* (1 e ) 


3600 MW 
where — 


U,D 


(8) 


Density-Pressure-Temperature Relationship 

The effective density for hydraulic purposes is the mixture 
density. This can be calculated from the PVT data on the 
crude and the material balance between gas and oil. 


Constant P, T: 
Pe Ve + Pl Vv; 
V.+ V, 


p is then developed as a function of P and T. 

Fig. 5 shows a typical mixture density, pressure, tempera- 
ture chart for a 34.5-gravity, 580-GOR crude. In the high 
pressure oil well range the relationship is non-linear and 
is best left in graphical form. 

The magnitude of the experimental problem is now ap- 
parent. It is necessary to secure adequate data into order to 
determine k, k’, and W, correlate U and f, and get satisfac- 
tory mixture density charts. 


Development of Coefficients 

Ground temperature gradient, k, reservoir to surface. 
There is a wide variation in the ground temperature gradient 
in different parts of the world. In Arabia, measurements 
made 3 to 4 ft below the ground surface indicate an average 
temperature of 82 F, with a range of 80 to 90 F. The reser- 
voir in which the experimental oil wells were located has an 
average temperature of 213 F with a range from 204 to 
220 F. For correlating purposes, then, the average k is: 

213—82 


=- = 0.0188 F/ : - @ 0 
k 6790 188 F/ft (10) 


Temperature drop due to flashing. It is only below the 
bubble point, when appreciable quantities of gas are being 
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released, that flashing can cause a significant temperature 
drop. Flash calculations were performed on the oil well 
data showing this effect to be only 5 to 7 F. On the average, 
the last 4000 ft to the surface was in flashing flow 


= 0.0015 F/ft oa (11) 
4000 


k’ is not a controlling factor in the oil fields studied so 
far. However, if the GOR is very high and reservoir pres 
sure low, k’ could have a large effect on the temperature 
profile. 

Conversion factor to mass flow, W. The W factor con- 
verts bbl per day of stock tank oil to the weight flow rate, 
Ib per sec, of the gas-oil mixture in the flowline and well 
W is defined at standard conditions, 60 F and 14.7 psia. A 
material balance can then be made between the total gas 
off the traps plus the stock tank oil and the mass of gas and 
liquid in the flowline or well. The relationship is: 

5.62 pit 2.64 x 10° (GOR) (m,) 
86,400 , 


w= (12) 


W depends on the stock tank oil density (or API gravity), 
the GOR, and the molecular weight of the gas. 

Heat transfer coefficient, U,,. Test data on eight oi! wells 
were available. They covered a wide range of flow rates, 
1000 to 15,000 bbl per day. Casing and reservoir tempera- 
ture were measured in all tests. Crude gravity, GOR, and 
gas molecular weight, k and k’ are known. Examining 
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Equation 8, we see that U, can be correlated from this 
data provided the specific heat, C,, is available. An average 
value of 0.57 Btu/lb « deg F was calculated from the gas 
oil mixture characteristics. 

U,,, the average overall oil well heat transfer coefficient 
from the reservoir to ground surface, was correlated from 
the test data and is exhibited in Fig. 1. The best average 
value for U,, appears to be 2.2 Btu/hr x ft® x deg F. 

We do not know how representative 2.2 Btu/hr x ft 
deg F is as a general average value for U,,. In developing a 
new field, U,, should be correlated, as described above, from 
temperature data taken on the first test well. 

With U,, determined, Equation 8 can be solved to give 
the temperature profile applicable to the field. This is ex- 
hibited in Fig. 2, which presents the temperature at any well 
depth for several values of I. 

The temperature correlation using 2.2 Btu/hr x ft® » 
deg F for U,,, 0.0188 deg F/ft for k and 0.0015 deg F/ft for 
k’ is given in Fig. 3. There is an average deviation of + 8 F 
between calculated and observed casing temperature 

Well friction factor, f. The first approach to any friction 
factor is to try the classical Reynolds Number correlation. 
For simplicity, we used the liquid phase viscosity and the 
mixture density. The correlation between calculated and 
observed casing pressures is shown in Fig. 4. The average 
deviation is + 15 psi which is within the accuracy of the 
data. 

In these tests, the pressure loss due to friction is relatively 
small compared with the elevation pressure loss. 

The well friction factor could be considerably in error 
without affecting the casing pressure predicted. 

The simple Reynolds Number approach, so successful 
here, may not rigorously apply in cases where the friction 
loss is a large part of total head loss 


Oil Well Flow Capacity Curves 

We can now solve the three defining equations simul- 
taneously, to get the final practical curves. A sample calcula- 
tion showing how this is done, using a graphical method, 
is given further in this paper. 

Fig. 6 shows the resulting curve, plotted in the form of 
casing pressure versus flow potential (thousand bbl per day) 
with flowing bottom-hole pressure as parameter. 

Notice in Fig. 6 that a maximum is exhibited by the cas- 
ing pressure (annular flow). This maximum pressure dem- 
onstrates the importance of temperature, which is often 
neglected by assuming isothermal flow, in well calculations. 
At low flow rates, the cooling of the oil while flowing up 
the well is considerable; as the flow rate increases, cooling 
decreases and the column is lightened because of hotter oil. 


This tends to increase the wellhead pressure. However, as 
well flow rate increases, the pressure loss due to friction 
increases, thereby tending to decrease the wellhead pressure. 
Therefore, a maximum wellhead pressure must be passed 
through as flow rate increases representing a balance be- 
tween the opposing effect of increasing oil temperature and 
increasing friction loss. 


FUNDAMENTAL EQUATIONS FOR FLOWLINES 

As in the oil well, three equations, the pressure profile, 
temperature profile, and the mixture density, pressure and 
temperature relationship, must be defined before the flow 
rate can be predicted. 


Pressure Profile 

As in the well the velocity head vdv/g, is negligible 
compared with the other energy terms and there is no shaft 
work (dW,). Flowline elevation changes are expressed as 
AH to distinguish them from well depth AZ. The pressure 
profile can be obtained from 


2.52 
\ 144 dp + (an = | 
p 


10°°f (MW)? dL 
p? D® 
(13) 


Temperature Profile 
Aboveground flowlines suffer heat loss to the atmosphere 
with the ambient temperature acting as a heat sink. They 
gain heat from sun radiation. 
The classic expression for heat transfer from a hot cylin- 
der to the air is: 
t,—t, U; z DL 


: -- -. - * 4 
< MWC, 4) 


The overall heat transfer coefficient U;, is considered to 
be made up of individual film coefficients and the steel 
resistance: 


1 l l 
— —— -+ —_, « » « »« on 
U; h, h, 
Colburn has shown that film coefficients can be success- 
fully correlated with Reynolds and Prandtls Numbers. 


h_ _ 9 (PG) (MC) - 
CpG M re) i 2 9 


Using Equation 16 as a basis, U; was correlated from the 
test data. The resulting expression is: 
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SELECTIVE CEMENTING IN 2 OR 3 STAGES 
SAVE CASING AND CEMENTING MATERIALS 


FOR 
~ DEEP-HOT- 


...With the precision designed 
and universally recognized multiple 
purpose cementing tool — the Halli- 
burton “DV” Multiple Stage 
Cementer. With this tool, multiple 
stage cementing is no longer limited 
by well depth, temperature, amount 
of cement to be used, pump pressure, 
circulating time while landing cas- 
ing, or final well pressure both in- 
side or outside casing. 

This precision built cementing 
tool incorporates a novel principle 
of hydraulics and use of two steel 
sleeves which allow precise cement 
slurry placement and control to 
effectively place two or three stages 
of cement on the outside of one 
string of casing at selected points 
with multiple savings. 

The basic uses of multiple stage 
cementing are: 


e Full Depth Cementing 
¢ Dual Zone Well Completion 


WEAK 
FORMATIONS 


« Cementing widely separated 
formations 
Reduction of Pump Pressure 
Minimizing Loss of Cementing 
Slurry to Thieving Formations 
Reduction of Channeling 


One “DV” Two Stage Cementer 
and set of Bomb Type or Displace- 
ment Type Plugs is required for two 
stage cementing. Two “DV” Three 
Stage Cementers and set of special 
plugs are required for three stage 
cementing as illustrated. 

Halliburton “DV” Multiple Stage 
Cementers with plugs are available 
in tubing or casing sizes ranging 
from 2144” EVE to 134%” O.D. 

Your nearby Halliburton Repre- 
sentative knows the multiple bene- 
fits of Halliburton Multiple Stage 
Cementing ...let him discuss them 
with you...it may save you time 
and money on your next deep, hot 
or weak formation well completion 





ee 


HALLIBURTON 


CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY © Duncan, Oklahoma 


thotecetatytytys 
sptatalat 


DV" Multiple 
Stage Cementer 284 §S . ENTER T MINUTE WAY Ff M NY WELL 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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rhe sun radiation effect was determined experimentally. 
Average values for At, are developed and added to the 
temperature profile. The resulting equation is: 


t,-—t 
10° 


a 


t, + Aty + 


Mixture Density — Pressure —— Temperature 

All reservoir fluids studied so far show a linear relation- 
ship between mixture density and pressure at constant 
temperature up to 40 percent of the bubble-point pressure. 
A general analytical expression that fits the data is: 


p [A— Bit + 460)] p ; ; ‘ ° (19) 


Ihe constants A and B vary with crude type. For a 
typical 34.5 API gravity, 580 GOR crude, A = 0.1093 and 
= 4.37 x 30%. 

A more general expression that brings all the crude types 
into one equation is: 

ae... 


=- , 9, 
°= GOR — 


constant 


“ 
pa Pt = 120F 
GOR 

rhis simple expression fits all the crudes studied. The 
constant changes with temperature depending on the crude 
GOR and the values of A and B. The effect of tempera- 
ture on K can be found from Equation 19. Experience has 
shown that at low GOR’s (50 to 150 cu ft per bbl), equa- 
tion 19A applies to within 60 percent of the bubble point; 
at high GOR’s, it applies only to within 40 percent of the 
bubble point. 


Development of Coefficients 
Flowline friction factor: The fluid mechanics approach. 
Elementary fluid mechanics texts point out that any flow 
system with free surface present, like our gas-oil mixture 
contained in a pipe, will generally require energy to over- 
come gravity, interfacial tension, and perhaps compressi- 
bility forces, as well as the usual viscous forces. These 
dynamic forces are characterized by dimensionless ratios 
as described below. 
Froude Number. This number represents the ratio of 
inertial force to gravity force in a flow system. It was used 
by Froude to correlate the movement of ships since the 
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energy required to overcome the waves generated depends 
on gravity. It is important whenever gravity forces have an 
influence on the flow. 


ae ‘ (20) 

Vv gD 
Weber Number. Whenever overcoming forces set up by 
interfacial tension between gas and liquid particles con- 
sumes a large part of the flow energy, the Weber Number 
enters into the correlation of hydraulic resistance. It is 
defined as the ratio of inertial force to surface force and is 
also equal to twice the ratio of kinetic energy to surface 

energy contained in a given volume. 
nu. = - a kw = 

Vv T/pD 
Euhler Number. If fluid pressure intensity is the con- 
trolling force in a flow system, as it sometimes is in com- 
pressible flow, the Euhler Number is the proper correlating 
parameter. It is the ratio of pressure gradient to inertial 
force. 


Ng = . . ° ° ° 22) 
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The Image of CFI serves the Oil Country with 


Seamless Casing and Tubing 


The CFelI giant steelman stands for dependable 
steel products and dependable service. Nowhere is 
this fact better exemplified than in CFaI Seamless 


ufacturing processes—from ore to finished product 
—include many unique quality control procedures. 
This attention to detail assures casing and tubing 


THE COLORADO FUEL AND 


Casing and Tubing. The CFaI seamless tube mill 
was built in the heart of the oil country— Pueblo, 
Colorado—to enable us to give efficient service to 
western oil and gas companies. 

CFalI Casing and Tubing has found widespread 
acceptance for product dependability. CFaI’s man- 


that will stand up under the most arduous operating 
conditions. 

CFaI Seamless Oil Country Casing and Tubing 
meet API Standard 5A specification, and are avail- 
able in sizes from 2°" through 9%" O.D. 


SEAMLESS iy 


casing and tubing 
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Reynolds Number. If the forces to be overcome by the 
flowing fluid arise from fluid viscosity, the proper correlat- 
ing parameter is the Reynolds Number. This is the classic 
parameter for one phase flow either gas or liquid. It is defined 
as the ratio of viscous force to inertial force. 


Dvp 


jh 


Ne = (23) 


In a two-phase flow system of gas and oil, the dynamic 
picture is complex. Under some conditions, one force may 
control energy consumption and its flow number would 
correlate with the friction factor. In general, however, we 
must expect that more than one force will affect the 
consumption of pressure energy. 

Experimental. It was noticed early in this investigation 
that the friction factors calculated from test data were 
abnormally high at low velocities. As velocity increased, the 
friction factor approached the Reynolds Number factor. 
Further testing was carried out in the low velocity region 
and sufficient data was collected to prove the existence of 
this effect. 

A foam probe was fabricated to withdraw fluid from the 
flowline. Samples were taken under a variety of pressure 
and temperature conditions, and at different locations, across 
the entire flowline cross-section. It was found in all cases 
that three layers of flow existed in the flowline. There was 
a bottom layer of liquid oil, an intermediate layer of liquid 
and gas with the percentage liquid decreasing as the probe 
was raised, a top layer of almost pure gas. 

Correlation. The data indicated the existence of marked 
stratification effects in the typical flowline flow pattern. The 
hypothesis was made that flow energy is needed to overcome 
surface waves at the interfaces of gas and liquid. Gravity 
forces, therefore, are at least partially responsible for the 
large friction factor at low velocities. Another possibility is 
that flow energy might be consumed in overcoming inter- 
facial tension between gas and liquid in the well mixed 
middle layer and the misty top layer of gas. Of course, there 
are always viscous forces. 

We neglected the interfacial tension, and assumed that 
gravity and viscous forces are additive. This is the same as 
Froude’s assumption in the moving ship problem. The two 
phase friction factor should then be 


f Ng + 43 tae . (24) 
Np 

This expression is a good correlation model because it 
fits the experimental trend. At high velocities where N,* 
is large, the second term goes to zero, leaving the two-phase 
friction factor equal to the value predicted from the 
Reynolds Number correlation. At low velocities the con- 
trolling parameter is the Froude Number squared. 

Fig. 7 is the correlation of two-phase friction factor with 
N,*. Diameters from 4 to 8 in. and crudes of the same 
general type hydraulically are represented. The correlation 
is about +20 percent in the low velocity range. 

There is a marked scatter of data in the N,* range of | 
to 5. We have arbitrarily called this a transition zone 
because at higher velocities the Reynolds Number is 
controlling. 

The high velocity data has been correlated with N,* in 
Fig. 16. However, the lines drawn on are the friction factors 
obtained from the classic Reynolds Number correlation 
plus 27 percent. Referring to Equations 20 and 23 we see 
that the Reynolds Number is known if the Froude Number 
is, providing the liquid viscosity is known. 

We do not know why 27 percent had to be added to the 
Reynolds Number friction factors to obtain an adequate 
correlation. The flowlines tested had 90 deg bends. Kinetic 
energy losses at these bends are not large enough to account 
for the 27 percent. The roughness factors of the pipe were 
small. Notice a slightly rising trend at very high velocities. 
Compressibility control (Euhler Number) may be showing 
up here. 

Fig. 17 is the practical correlation for estimating the 
two-phase friction factors from Reynolds Number in the 
high velocity range. A general two-phase flow correlation 
certainly has not been found. However, the argument 
developed above results in a reasonable agreement between 
observed data and basic fluid dynamic theory. A different 
two-phase mixture might correlate with some other com- 
bination of flow numbers than the ones used here. 

There probably is no universal two-phase flow correlation 
in the same sense as the Reynold Numbers correlation for 
one-phase flow. Too many forces can enter resistance fac- 
tor correlations when free surface is present. Using flow 
numbers appear to be a useful tool in developing corre- 
lations for specific conditions. 

Heat transfer coefficient, U. The pressure and temperature 
data were recorded 24 hours a day during the testing. The 
data showed that, at the end of relatively long flowlines, 
the oil cooled down to the ambient temperature at night. 
Therefore, these data can be used to correlate an overall 
heat transfer coefficient reflecting the effects of convection 
and conduction only. 

The Prandtl’s number did not vary much in the test data 
collected, so U; was correlated directly with mass flow rate 
G(lb/ft® x sec). 


0.0813 C, (/ MW \°-4 " 
= (“S)" ... 


This empirical relationship is substituted in the basic 
cooling law Equation 17, to give 


t~—t, 


10°4* LD®.2/(MW)°®" (26) 


=h + 103.26 » 


This correlation is exhibited in Fig. 8. The accuracy, 
based on three flowlines flowing the same crude type, is 
+ 4 percent with 100 percent confidence. 

The outside film h, which would be controlled by wind 
velocity, has a negligible effect. It perhaps contributed to 
the scatter of data in Fig. 8. However, the inside film h, 
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appears to be controlling since the successful correlating 
parameter was the mass flow rate of the gas-oil mixtures. 

It is doubtful if the Fig. 8 correlation holds over a wide 
range of crude types. Large differences in viscosity, specific 
heat, and thermal conductivity exist among crude oils and 
gases. These factors must influence the heat transfer co- 
efficient. However, for any gas-oil mixture the technique 
outlined above should provide a working correlation. 

Buried flowline heat transfer coefficients are easier to 
estimate because ground temperature 3 to 6 ft down in 
the earth does not vary as much as ambient temperature. 
Also, there is no radiation effect from the sun. Experi- 
mental data on flowlines buried in sand show an average 
heat transfer coefficient of 0.51 Btu/hr x ft®? « F. The vari- 
ation of U with mass flow rate has not been adequately 
studied. However, it is much less than in above ground lines 


Radiation Effects 

As mentioned above, in sufficiently long flowlines, the 
oil temperature leveled off at the ambient temperature at 
night. The sun radiation effect can then be measured by 
subtracting the oil temperature from the ambient tempera- 
ture at the downstream end of long flowlines. 

The daily average oil temperature at the downstream 
end of a 59,000-ft flowline was 13 F higher because of the 
sun radiation effect, with a maximum value of 35 at 4 PM. 

It was found that the wellhead temperature was not 
affected by sun radiation remaining essentially constant day 
and night at a constant flow rate. However, only a few 
thousand feet downstream of the wellhead, the radiation 
effect is as fully developed as at the end of the flowline. In 
practical calculations, At, is added to the temperature pro- 
file at each point in the flowline. This practice is not strictly 
correct but it simplifies the equation to a manageable form 
without sacrificing much accuracy in the final flow rate 
estimates. The daily average effect of sun radiation varies 
during the year. In these studies it was estimated to be 10 F 

The sun radiation effect is significant. Cooling the gas-oil 
mixture 10 F increases the flow capacity of the flowline 
2 to 2% percent and more light ends are retained in the 
crude after gas-oil separation. Economic studies indicate 
that under certain marketing conditions, it is attractive to 
paint the flowlines white to reflect the sun’s rays. 


List of Symbols 
well depth, ft 
= pressure, psi 
= mixture density, lb per cu ft 
velocity, ft per sec 
acceleration of gravity 
32.2 Ib(mass) x ft 
Ib(force) > 
- shaft work, ft 
= friction loss, ft 
= oil flow rate, bbl per day 
= conversion factor, Ib/sec/bbl per day 
= friction factor 
friction factor from Reynolds Number 
on = 3.8600... 
= inside casing diameter, ft 
- outside casing diameter, ft 
= diameter, ft 
heat loss, Btu 
temperature, F 
- oil well heat transfer coefficient, 
Btu/(hr) (ft®) (F) 
ground temperature, F 
= reservoir temperature, F 
ground temperature gradient, F per ft 
flashing temperature drop constant, F per ft 


32.2 ft per sec* 


sec 
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bubble point length in oil well, ft 
= oil well temperature parameter 
naperian log base = 2.718. 
volume, cu ft 
= gas-oil ratio, cu ft per bbl 
= molecular weight of gas 
elevation changes in flowline, ft 
heat transfer coefficient in flowline, 
Btu/(hr) (ft®) (F) 
ambient temperature, I 
= initial temperature, F 
= flowline length, ft 
inside film coefficient, Btu/(hr) (ft*) (F) 
= outside film coefficient, Btu/(hr) (ft*) (F) 
- Steel heat transfer resistance, 
Btu/(hr) (ft*) (F) 
mass flow rate, Ib/(ft®) (sec) 
specific heat, Btu/(Ib) (F) 
constant in p-p-GOR equation, Ib, (psi) (bbl) 
constant in two-phase friction factor equation 
constant, p-p-t relationship 
constant, p-p-t relationship 
- Froude Number 
- Euhler Number 
= Reynolds Number 
Weber Number 
viscosity, centipoise 
interfacial tension, Ib/(ft) (sec) 
cooling constant, flowline temperature 
flowline coefficient 
oil well coefficient, psi per ft 
thermal conductivity 
function sign 
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TO BE CONTINUED 

The second and final part of this article will be published 
in next month’s issue of THE PETROLEUM ENGINEER 
Part 2 will include discussions of flowline pressure drop 
versus flow potential and well-flowline flow potential versus 
reservoir pressure, and will present several sample calcu- 
lations involving material developed in both sections of 
the paper. Figures omitted in Part 1 will appear in Part 2 
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Secret of the Sidewinder is a 
unique new method of charge 
initiation that places the 
Primacord beside the booster 


charge, rather than behind it. 





...New “Slim Hole” Jet Perforator for Tubingless and Multiple Completions 


Introducing the Sidewinder—a new concept in jet perforator design for maximum 
penetrating power in minimum space, with no debris no risk of damage to casing 


Sidewinder’s new design initiates the charge from the side...adds more than %-inch to the 
effective length of the charge...allows a full 5% grams of explosive for deeper penetration 
with large hole diameter. Yet the OD of the expendable Sidewinder carrier is only 1% mall 
enough to be run and retrieved in 2%” tubing! Here, at last, is the ideal perforating tool for 
slim hole and multiple completions...and for liner perforating in deep holes with heavy mud 
The Sidewinder is the latest major advancement by Jet Research Center in its continuing, 
program to provide better, more efficient perforating processes and equipment 
for the oil industry. Benefits of the Sidewinder are now available through licenses f 

the Jet Process. Ask your service company for full informati 


*Trademark of Jet Research Center, Inc 


JET RESEARCH CENTER, INC. 


P.O. Box 246, Arlington, Texas « Telephone CR 5-2864 
GREATER PERFORATING POWER THROUGH RESEARCH 








Accurate Gas Lift 
Time Cycle Control With 
Finger-Tip Adjustments 


UIBERSON'S AF 


Intermitter-Regulator 





Ask your Guiberson 
representative 
about the multiple 
control problems 
you can solve with 
Guiberson 


equipment. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 





Here’s a real oil field tool. A rugged, 

long lasting intermitter-regulator for gas lift, 
which can be accurately set by a field man 
with his gloves on..no special tools needed. 


Note the intermitter-regulator with 

the cover removed. See how simple and 
trouble free the mechanism is.. 

no loose pins to set .. no tiny parts to adjust. 


Select a time cycle by moving the 

adjusting screw along the slide bar until 

it lines up with the desired time embossed 
on the drum. Then set the injection time by 
turning the adjusting screw. Turning right 
increases .. left decreases. 


Cycle frequencies are possible from an 
every five minute maximum to a minimum 
of one injection per revolution of the 
two-hour clock. Each cycle repeats 

with reliable accuracy. 


For use as a pressure regulator, back off 

the adjusting screw until it clears 

timer drum tabs. Set to hold desired 
pressure with adjusting knob on the bourdon 
tube. It’s as simple as that. 


All parts are corrosion resistant and 
precision-made for long life and 
dependable service. 


[Papen & 
Fe. ie 


BERSON 
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If you lose the fluid you’re losing money! 
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stops fluid loss, gives more fracture at lower costs! 


In job after job, producers find ADOMITE is the answer 
to larger fractures, lower costs per area, and greater 
yields. As the chart above illustrates, ADOMITE stops 
fluid loss, giving you more fracture extension. This is 
the kind of dollar-and-cents value economy-minded 
producers look for. The larger areas fractured could not 
have been obtained without ADOMITE in the fracturing 
fluid. Remember .. . fluid Jost in the formation does not 
extend the fracture. In order to maintain effective work- 
ing fluid, you need ADOMITE. 


Why not find out what ADOMITE can mean to you? 
We'll be glad to perform fluid-loss control tests in your 





area to show you how to get the most from your fractur- 
ing fluid. For your next fracture or refracture job, spec- 
ify ADOMITE through your service company. 


For more detailed information, 
contact the ADOMITE man in your area. 


R. T. Means J. M. Foster 
P.O. Box 431, Midiand. Texas Wichita Falis, Texas 
Mutual 4-7411 Phone 723-8181 


R.W. Mughes 
Oklahoma City, Oklanoma 
Central 2-1371 


H. L. Thomason 
Casper, Wyoming 
Phone 3-3721 


<= ADOMITE 


©1969, Continental Vi! Company 
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PRODUCTION FUNDAMENTALS 
Your Personal Study Series 


Development and Evaluation of ... 


Gas Condensate Reservoirs 


Pert 6 of a new fundamental series on gas condensate 
reservoirs presents unit operation 
considerations, field operating problems, and 
flow capacity determination methods 


William C. Goodson 


Republic Natural Gas Company 
Dallas, Texas 


Unitization and Unit Operations 

This particular aspect of the overall problem will be 
handled in a slightly different manner. In this study an 
individual company operation and ownership of the entire 
field is the basic premise; but in most actual operations the 
need for unit considerations is generally a necessity. In 
this discussion no detailed economics or cost comparisons 
will be made. Only an outline of the main factors affecting 
unitization economics will be given. Unitization is practically 
a must for multi-operator secondary recovery projects and 
is becoming more and more useful as a tool to avoid ex- 
cessive drilling and cut operation costs even when sec- 
ondary recovery is not a prime consideration. Zimmerman’, 
Folks'*, and others have discussed the advantages, disad- 
vantages, and political ramifications of unit operations. 
(See Part 4, The Petroleum Engineer, August 1959, for 
references. ) 

Research Associates Incorporated in 1957 published a 
loose leaf notebook entitled, “The Unit Operation of Oil 
and Gas Fields.” Their study defines all the terms used 
in unit operations and points out the types of units that 
can be formed and discusses the regulations peculiar to 
all the state regulatory bodies. It also gives concrete ex- 
amples of various field units and their distinct problems 
and how unit operations have affected production and 
economics of these fields. This study is recommended for 
those operators who are becoming involved with the 
technical and legal phases of unit operations for the first 
time. 

Stuart Buckley in “Petroleum Conservation” gives the 
essential steps involved in the formation of a unit as 
follows: 

“1. Recognition by one or more producers in a particular 
pool that unit operation is necessary in order to ob- 
tain efficient recovery. 

2. Acquisition of the geologic, engineering, and operating 
data required for a thorough analysis of the reservoir 
behavior and a determination of the proper method 
of operation. 

3. Appraisal by all producers in the pool of the probable 
total benefits to be obtained through the proposed 
unit operation, and agreement in principle on its 
adoption. 

4. Negotiation and agreement on the basis of par- 
ticipation. 

5. Decision on the type of operation to be carried on 
and the details of the operating, accounting, and 
business arrangements. 
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6. Execution of agreements and appointment of all 
necessary committee 
Obtaining the c. usent of royalty owners. 
Obtaining the sanction or approval of the agency 
responsible for regulation of oil and gas production 
in the area involved, as may be required.” 

Each company should exercise the utmost selectivity in 
designating their representative to a unit operation com- 
mittee. The person or persons doing this type of work must 
be willing to cooperate with the other parties involved. 
The need for competent technical and legal help in uniti- 
zation operations is becoming more and more realized by 
the participating companies. The assignment of personnel 
to work with other companies, royalty owners, regulatory 
bodies and other interested parties requires individuals 
that are trained in many facets of operations, economics, 
tact, and diplomacy that do not come with day to day 
routine oil field experience. The early realization that the 
other person or parties has a side in the unit and the sub- 
sequent realization that some compromise must of necessity 
be reached to bring a successful unit operation to fruition 
is one of the key attributes that a unitization engineer or 
lawyer can possess. 


Economics of Unitization 
Definition of Unitization 
A. Joint ventures 
B. Cooperative practices 
C. Joint ownership 
Necessity of Unitization 
A. Rule of capture 
B. Competitive drilling and well spacing 
C. Secondary recovery and/or pressure maintenance 
. Purposes of Unitization 
. Increased ultimate recovery 
. Secondary recovery and/or pressure maintenance 
. Saving unnecessary wells 
. Conservation of gas 
. Possible increased allowables 
. Savings in equipment above ground 
Unit Operation 
A. Formation of a unit 
1. Recognition 
. Assemble all data 
. Analysis of benefits made by all owners 
. Basis of ownership participation 
. Operating, accounting, and business arrange- 
ments 
. Execution of agreements and appointment of 
committees 
- Royalty owner’s consent 
. Approval by state agency when required 
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“SPECIALIZED” 


SQUEEZE CEMENTING with Squeeze Cementing and Bridge Plugging 
operations have a history of success in 
HALLIBURTON TOOLS thousands of wells—in a multitude of 
various applications — in most all types of 
formations...extending the natural pro- 
ducing life of oil and gas wells and 
employing a conservation program of natu- 
ral energies for oil production economy. 


Specialized Halliburton tools and equip- 
ment, offers flexibility in cementing 
operations which can help accomplish 
many special purposes and help solve 
many special remedial problems. 


Here are some specialized Halliburton 
drillable packers that permit maximum 
flexibility in application for a higher ratio 
of remedial success in producing wells: 





“DM-DC" DRILLABLE SQUEEZE PACKER/BRIDGE PLUG WITH CIRCULATING a 
VALVE... the industry’s most versatile tool for either squeeze cementing, or 
as a bridge plug! 

For general application in any well, regardless of depth or pressure 
effects a positive fluid shut-off from either direction . .. of simple design and 
easily run in and set on tubing, drill pipe, drilling or sand line 

Type “DM” is constructed of high strength “drillable magnesium alloy” 
for squeezing or temporary bridge plugs... type ““DC”’ is made of “drillable 
cast iron” for squeezing or permanent bridge plug and may be used as a 
temporary bridge plug when desired. 

The “DM-DC” Drillable Squeeze Packer is easily converted into a bridge 
plug by dropping a Sealing Plug through tubing into the packer or install 
ing a Permanent Sealing Plug before running tool into the well .. . Shut-off 
Sealing Plug may be pumped down through 2” or 214” tubing and shuts 
off in the packer. The rubber cup helps to prevent contamination between 
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fluids. 
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OPEN HOLE “DM-DC" DRILLABLE Squeeze Packer with the addition of an 
extension mandrel and a long rubber seal element. Used extensively in hard 
open hole formation near to true bit size, and has been set in depths of 
11,000 ft. holding pressures up to 5,000 psi. Simple setting procedure is 
the same as in the regular squeeze packer and bridge plug but cannot be 
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set by any type of setting tool run on a wire line. 
7 " 
PERMANENT 
SEALING wm ry 


PLUG 


SEALING PLUG 


SHUT. OFF HALLIBURTON cemenrtine SERVICES 








HALLIBURTON OIL WELL CEMENTING COMPANY @© DUNCAN OKLAHOMA 
SEALING PLUG 


“284 SERVICE CENTERS —- JUST MINUTES AWAY FROM YOUR WELL 
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IN PRODUCTS PIPELINING — Up to 100.000 b/d‘are moved by a centrifugal pump powered by this Clark 


FIRST 


Mark TA Gas Turbine in a major products pipeline company. The Mark TA and pump do the same amount of 
work as two three-stage pumps in series driven by 800-hp diesels . 


. and require less space, less maintenance. 





CLARK MARK TA GAS TURBINES 


FIRST FOR FIVE NEW 





POWER APPLICATIONS 


A products pipeline, two widely differing min- 
ing operations, a catalytic cracker, a gas/ 
gasoline plant join the trend to gas turbines 
for power in field and plant applications. And 
they choose the Clark Mark TA Gas Turbine 
because this lightweight packaged unit is 
demonstrating dual advantages and economies. 
Power generation is a prime function, but as 
an operating bonus, its hot exhaust gases can 
generate process steam, hot water and air. 

There are sound reasons for the growing popu- 
larity of Clark Gas Turbines. An efficient, sin- 
gle combustion chamber—using gaseous or liq- 
uid fuel— provides the design simplicity and 
dependability required for long service life with 
minimum maintenance. Thermo-elastic design 





makes it possible to accept full load quickly 
without stress. Dual-shaft construction assures 
maximum speed flexibility for process use. Air 
cooling makes Clark Gas Turbines ideal for 
locations where short water supply isa problem. 


The Clark Mark TA Gas Turbine is conserva- 
tively rated at 1220 bhp, with a normal output 
speed of 6000 rpm. Three other standard speed 
models are available. For applications requir- 
ing more horsepower, Clark 302 and 305 Gas 
Turbines are rated up to 9300 bhp. 


Your nearest Clark representative has full in- 
formation on all Clark Gas Turbine models. 
Or simply write for Bulletins 162 and 163-1 to 
Clark Bros. Co., 1030 Lincoln Ave., Olean, N. Y. 


CLARK BROS. CO. 


OLEAN, N. Y. 
One of the Dresser Industries 


COMPRESSORS + ENGINES - GAS TURBINES 





FIRST * 
IN OFFSHORE SULPHUR MINING 


Seven miles out in the Gulf of Mexico, Freeport Sulphur 
Company uses a Clark Mark TA as prime mover in the pro 
duction of molten sulphur from a deposit 2000 feet below 
the surface of the Gulf. The Mark TA by driving an electric 
generator produced power for the drilling rig that put down 
the production wells (this is the first time a gas turbine has 
been used on an electric rig). After the main power plant 
is on stream, the Mark TA will continue in service: (1) Pro 
ducing part of the plant electrical power used for many vital 
functions including powering the Clark Balanced/Opposed 
Compressors supplying the air which lifts the molten sul 
phur to the surface, (2) Supplying the boilers with hot com 
bustion air which, with supplementary fuel, will generate the 
steam necessary to heat 5 million gallons of water per day 
used to melt the sulphur deposit. 


Pt neieen > 


This Clark Mark TA driving a generator not only supplies 
electricity for operation of the Greybull, Wyoming, installa 
tion of the Magnet Cove Barium Corporation, but in addition 
its exhaust gases are used for drying ore. Even discounting 
the ore-drying bonus, the mine manager reports ‘better than 
anticipated fuel economy.” 


FIRST IN GAS/GASOLINE PLANT a 


All electric power requirements plus generation of process 
steam in a waste heat boiler will be accomplished by a Clark 
Mark TA in the gas processing plant now being constructed 
for Sun Oil Company near Laverne, Oklahoma (model 
shown). Initial plant capacity is rated at 100 M.M.s.c.f.d. A 
projected 50 percent expansion can be accomplished with 
the same power unit. 


FIRST ON A SMALL CAT CRACKER > 


This Clark Mark TA, mounted outdoors, drives a cat cracker 
blower supplying air directly to a catalyst regenerator at the 
Duncan, Oklahoma, refinery of DX Sunray Oil Company 
Though larger gas turbines have been used in this manner 
before, the Mark TA is demonstrating the efficiency of 
smaller applications. The Mark TA Gas Turbine is available 
through a licensing agreement between Ruston-Hornsby 
Ltd., Lincoln, England, and Ciark Bros. Co. 











TABLE 1 1. - Deliverability Study and Production Forecast for Average of Three Gas-Condensate Reservoirs. 


Case eI: Interstate Contract 


(8) (9 (10) 11) 
Deliverability 
Po? — Py’ P.? — Py*)?™® Average 
P.? (Po? — 748.0) log(Pc? — Pw*) 0.85 log(AP*) {[Antilog Col (6)] C(AP?)®* allowable QCum A time Cum time 
M -M (base 10) [0.85 Col (5)] M MMefd MMefd - — MMMef yr yr 


16120 15372 7.186 6.1100 1288 25 60 28 

12360 11611 7.06! 6.0051 1012 96.: 60.2 

9090 8342 2 5.8831 764 : 60.2 

6320 5572 >. 746 5.7344 543 105.: 60.2 

4060 3312 5.5: 5.5421 348 ) 60.2 

3230 2482 }. 395 5.4354 273 5. 60.2 295 .35 
2300 1552 5.19% 5.2611 182 44.15 352.00 
1240 492 5.66 4.8404 69 24.42 408 .32 
1050 302 5 4.6525 45 1] 422.40 
930 182 5.26: 4.4731 30 429.44 
R83 135 5 ‘ 4.3613 23 432 .96 
837 89 946 4.2080 16 436.48 
792 6425 3.9461 y 440.00 


ure 
1 be oe 


— Cm Oo 
“I= mo 





B. Ownership participation C. Obstacles to unitization 
1. Acreage . Pride of ownership 
2. Wells . Pride of operational control 
3. Recoverable or original oil or gas in place . Lack of reservoir data 
4. Value of oil and gas . Structural or other advantage 
5. Other reservoir properties . Profitable obstructionism 
C. Operating expense participation Prohibitions in leases 
Widespread distribution of royalty 
. Mistrust 
. Fear of reduced production 
. Legal obstacles 


General Features of Unit Operations 


A. Preliminary engineering studies 
B. Negotiations and fair play 


SOMNAMNSWHe 


x 


a. Preparing well for blowdown. b. Blowing water and gas out of well at ¢. Well beginning to blow cavings from 
wellhead. open-hole completion. 


d. “Back sucking" the liquid accumulated @. Preparing wellhead for deliverability flow- #. Making dead-weight gage flowing-pres- 
from the flowline. (After this step, well is ing test after 72-hr flow period. sure measurement after 72-hr test. 
shut in for rest period before flow test.) 


Series of photographs illustrates the field steps involved in de- and witnessed by three men, representing the producing company, 
liverability testing of wells in the Hugoton field. The tests are made the pipeline company, and the state regulatory body. 
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‘ase IT: Intrastate Contract 


(9a) (10a) 


Average 
allowable 
— MMefd 


Qcum tume 
MMMef yr 





120.56 
120.56 
120.56 
120.56 185.50 
86.45 281.60 
51.65 352.00 
24.42 408 .32 
08 422.40 
25 429.44 
432.96 
436. 48 
444.00 


Data and Calculations for Table 1. 
Pw» = 850 psig (constant) = 865 psia 
Pw? (psia) = 748,200 
Original field deliverability — 250 MMcfd 
Del Q 
(P.- - P,2)°.85 
250,000 
(40152 — 865*)°* 
250,000 
1,277,750 
= 0.19565 (constant) 
Column (8): Qpe: = C(P.2 — P~?)9-* 
- 0.19565 [Column (7)] 
Instantaneous deliverability 
Column (9) and (9a): Qpe: = Qricw below point at which 
field is unable to produce 
60.28 MMcfd 
Column (10) and (10a): Qeum = 4000 — P/O.14080 
(From pressure cumulation curve) 

Column (11): At (yr) = AQcum during pressure inter 
val divided by average 
allowable 

See Fig. 1 for plot of Columns (10) and (10a) against (12) and (12a) 


Performance coefficient C = 





VI. Effects of Unitized Operations 
A. Effect on total supply 
B. Effect on royalty owners and taxing bodies 
Unitization has the combined effect of increasing the 
net return, sustaining the production for a longer period of 
time, conserving valuable hydrocarbons, and elimination 
of unnecessary close-spaced wells. In many cases unitiza- 
tion of properties appears desirable: 
1. In order to effect maximum recovery of the hydro- 
carbons, 
2. To make the operation economically feasible, 
3. To protect the individual property rights. 
The need for early consideration of unitization in cycling 
or pressure maintenance operations should be realized to 
obtain maximum possible benefits. 


Field Operations and Problems 

After developing the field and signing the gas sales 
contract, the life of the project is more or less determined. 
Each well will be subject to workovers, and to remedial 
treatment during its life. Since there are only three pro- 
ducing horizons and no other possibilities for recomple- 
tions, only minor workovers will be assumed necessary in 
this study. With triple completions, however, even minor 


workovers can be highly expensive. Since there are no 
deepenings or recompletions in new horizons, all workovers 
or other costs to wells will be an expensed item to be 
charged as an operating item and not as a capital expendi- 
ture. The costs for possible corrosion treatment, monthly 
operation cost, gathering system cost, and maintenance 
must also be included. For purposes of this study, it is 
assumed that the field workover cost will be $50,000 per 
year; the well operational cost will be $100,000 per year; 
the gathering system and LTS plant operation and future 
compression will average $250,000 per year; the overhead 
and general expense will be $150,000 per year for a total 
operating expense of $650,000 per year. 

The use of acid (usually 15 percent hydrochloric) or 
hydraulic fracturing to increase the permeability around 
the well bore is a common treatment in gas reservoirs to 
increase the productivity. Depending on the rock char- 
acteristics — chemical composition, porosity, permeability, 
solubility, the success of a particular treatment can usually 
be predicted. The type, amount, and rate of treatment can 
be determined from the rock and other reservoir properties. 

These operational expenses will be essentially the same 
regardless of who operates the field. In general, the larger 
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CASE I 
INTRASTATE 
\20'56 MMPO 
~~ 4 | 
FOR 4.22 yRS\ 
TOTAL LIFE 
31.72 YRS \ 


\ 
\ 


FIG. |. Graphical presentation 
of the deliverability study as made 
in Table | shows the extended con- 
ditions of both the interstate con- 


CASE I 
INTERSTATE contract\, 
6C 28 MMPD 


RECOVERABLE RESERVES - 
INITIAL SIWHP (Ps) - 
\ FLOWING PRESSURE (P,) - 


\ MAXIMUM DELIVERABILITY 
AT INITIAL CONDITIONS - 


DELIVERABILITY STUDY 
GAS CONDENSATE RESERVOIRS 





440.0 MMMcf 
4000 psig 
850 psig 


250 MMpd 


Q = C (Py? -Pg*) O85 





FOR 13.5! YRS 


tract (Case |) and the intrastate 
TOTAL LIFE 37.94 YRS 


contract (Case I!). 


GAS SALES RATE-MMCF/DAY 
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No derrick strain with the... 


WILSON 


Hydraulic 
Pulling Tool 


The Wilson Hydraulic Pulling 

Tool provides the maximum pull 

on the fish without strain to the derrick 

or string. It’s the money-saving way to re- 
move stuck liners, packers or other objects 
from the hole. Operators prefer the 
Wilson Pulling Tool because of its 
extraordinary pulling power. . . 

extreme simplicity of operation. 

For complete assurance on 


your next pulling job, call... 


Fishing Tool Division 
Right Men... Right Tools = 


NTERNATIONAL DIVISION 
ROCKEFELLER PLAZA, ROOM 1701 
BRANCH STORES 
x Alice, Barbers H Bay ty t 
‘al t McAlile Al alelale, EST Ft 
k edy. M he Odessa Post. £ T TEXAS 
| e, Liberty. LOUISIANA: Harvey uma RT bias 
New Iberia, Shreveport. NEW MEXICO; Hobb . co . 
SALES OFFICES 


DALLAS SHREVEPORT SAN ANTONIO HOUSTON, TEXAS 
TULSA NEW ORLEANS LAKE CHARLES 
MIDLAND LAFAYETTE CORPUS CHRISTI 


RT WORTH 





throughout the World 
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Drillers on the move.. 


depend upon 


.. the drilling man’s rope 


The proven dependability and economy 
of Manila rope is enhanced by 

New Bedford’s knowledge of rope 
manufacture. Their special treatment 
reduces the damaging effect of rot and 
mildew for longer life even in swampy, 


humid areas. New Bedford rope 





resists water and oil absorption, making 
it ideal for any job around a drilling 

rig ..on land or sea. Scientific lubrication 
reduces internal friction for maximum 


rope life and maximum safety at all times. 


Here’s a rope that costs no more, yet 
means so much more in safety, ease of 
handling, longer life. Be a user of 

New Bedford Manila rope .. the finest in 
the oil fields .. through Continental- 


Emsco, worldwide. 


NEW! C-E Green Triangle 


Spinning Lines ...the green strand is the 
exclusive mark of quality 
unequalled in the oil industry. 



























RIG UP With 
GREEN TRIANGLE 
SUPER V-BELTS 


40% more capacity 





ALL NEW CONSTRUCTION provides built-in 
reserve strength and a vibration free bal- 
ance for handling 40% more horsepower . . 


with no increase in price. 


ALL NEW CORDS. impregnated with latex 
in every fiber to assure maximum shock re- 


sistance and to guarantee that each cord 





f 


pulls its share of the load. 


New Cover Made From New Cords impregnated 
New-Type Fabrics with Latex in Every Fiber 


ALL NEW MOLDING METHOD eliminates all 
inner and outer imperfections and harsh 
surface bumps for even longer belt life. 
Stretch has been reduced for less field 


adjustments. 


ALL NEW COVERS. made by a new molding 
technique which blends new-type fabrics 


into a homogeneous unit, greatly extend 





No Surtace Bumps Has Less Heat Build-Up : running life of belts .. provide better flex- 
o* lmpertections for Longer Belt Life 
ibility over small sheaves. 
/ ~ > > : > 
U-L Nngie oOuUpel Be we avallavie 


g/ ade 


UNEXCELLED 


.. makes the largest C-E A Series Rig « 


Drillers on the move the world over have found that Continental- 


Emsco’s A Series rigs are designed for fast, low cost moves.. an 
important point in today’s highly competitive market. Each rig in 
the A Series is designed to break down into easily transportable 
packages of ideal weight and dimensions. Assembly and disassembly 
is fast and sure. 


Versatility is designed into these rigs. Separate drawworks and 


sectional power ends offer maximum flexibility in meeting various 


horsepower requirements, types of substructure and the number and 


location of mud pump drives. 








y easy to move 


were 1000 hp* 
sean 1400 hp* 
ae kok 1800 hp* 










COMPLETE 


PACKAGED UNITS 


GB-160 and GB-250—one or two-engine, torque- 
converter units for split-rig arrangement. 200 \ 
and 300 hp. 


GC-350 — one, two or three-engine, torque- 
converter unit, may be used as a split-rig arrange- 
ment or as a combined unit with mud pump 
drive from the compound. 450 hp. 


GC-500—two or three-engine unit with optional 
engine drives of Airflex clutches, torque con- 
verters or fluid couplings. 600 hp. 








C-E TRAVELING BLOCKS 


Profitable drilling in the shallow to medium 
depth range is assured with C-E’s compact, 
tough G Series, single-package drilling rigs. 
These rigs are made in the world’s most com- 
plete oil field equipment plant. This extra high 
quality gives you the added performance 
needed for getting and completing jobs .. with 
more profits. Portability, performance and 


TRAVELING 
BLOCKS 


HOOK BLOCKS 
SWIVELS 


.. each. designed to do tough 
drilling jobs better. . longer 


YY, C-E HOOK 





flexibility are designed into all of these units. 
Big rig features include air-operated selective 
transmissions, driller’s control console, en- 
closed water cooled brake rims (water spray 
on the GB-160) and oil pressure lubrication. 
Check the complete G Series line for the rig 
that meets your requirements best. . used 
around the world by drillers on the move. 











so . Oe 


= To (ee eRe My fe 


i ce, a a 


‘ 
LATA 
SY 
Sn 


_s 


| YELLOW STRAND 
POWERSTEEL 


—— 
SS 
SS 


You get a keen sense of satisfaction 
rigging-up with POWERSTEEL. A 
satisfaction that you are using the best 


extra high strength wire rope more than 








equal to the greater horsepower of modern 





rigs. A satisfaction of using a line 
designed through metallurgical research 
to provide fatigue-resisting qualities 
to withstand the continual shock and wear 
of faster drum speeds. There’s a 
satisfaction, too, of knowing that your 
drilling contracts will be completed quicker 
with less chance of wire line failure 
downtime and that this stronger wire line 
results in more ton miles per dollar 
Let is explain Brod rick and Bascom S 
tailored cutofi plan It’s the modern wa 


bring wire line costs down to the 


bare minimum 





In Both Hemispheres, 


CONTINENTAL-EMSCO supe 
DRILLERS ON THE MOVE! 





Matching C-E’s high quality drilling equipment is a worldwide, 
highly efficient service network of over 100 stores, offices and 
factories. In overseas drilling areas, an additional number 
of C-E representatives are on the move providing routine 
supplies, as well as those critical parts that make it possible 
to bid, get and profitably complete highly competitive 
jobs with C-E equipment. 


For Service that Sings.. Equipment that Hums..Go.. 





CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 











CONTINENTAL-EMSCO COMPANY @ A Division of The Youngstown Sheet and Tube Company @ General Offices: Dallas, Texas 
Export Division: 30 Rockefeller Plaza, New York, N. Y. © Continental-Emsco Company Limited @ General Offices: Calgory, Alberta, Canada 
Continental-Emsco Company C. A., Caracas, Venezvela @ Plants: Houston ond Garland, Texas; St. Albons, Herts. England @ Representatives in All Principal Oil Fields of the World 





the company, the greater these total expenses will be. This 
is probably due to higher overhead and greater internal 
communications problems, between company headquarters 
and field operating personnel. 


Deliverability Considerations 

The idea of deliverability, availability, or continuous 
well capacity is a factor that must be evaluated. A deliver- 
ability study is a major part of a pipeline’s feasibility 
report before purchasing a producer’s reserves or making 
application before the FPC to extend or enlarge facilities 
to handle these new gas reserves. 

In this problem, although the rate of continuous produc- 
tion has been more or less set by the considerations 
involved in both the interstate and intrastate hypothetical 
contracts, these maximum rates will not hold throughout 
the entire life of the project. It will be well to investigate 
what is involved in making a deliverability study and how 
the life of the project may be altered by the producing 
limitations imposed on the producer by the pipeline 
operations. 

The concept of deliverability has been thoroughly dis- 
cussed in the Bureau of Mines Monograph 7 by Schellhardt 
and Rawlins. The application of this concept to determine 
the constant rate portion and declining rate portion of a 
gas contract was discussed and developed by Fraser.’® 

Originally a gas well was tested on the basis of its true 
open flow capacity. The well was actually opened to the 
atmosphere and flowed against a zero back-pressure. This 
was used as an indication of a well’s ability to flow; but it 
was very wasteful of gas and did not take into account slip- 
page, friction, size of pipe or length of time the well was 
blown, or time it was shut in prior to blowdown. 

In the Hugoton field of Kansas, Oklahoma, and Texas, 
the so-called 72-20 test became established as the method 
of determining the absolute open flow of those wells. This 
test called for a 72-hr shut-in period followed by a 20-min 
blowdown. This eliminated some of the difficulties of the 
natural open flow test but left many loopholes as far as 
true capacity or ability of a well was concerned. The well 
may or may not have been stabilized, the 20-min rate may 
not have been sufficient to allow the well to stabilize. The 
frictional effects of varying size pipe are still present. 


Back-Pressure Tests 

Monograph 7 outlines testing procedures to eliminate 
waste of gas and to extrapolate varying flow rates to obtain 
a calculated open flow capacity. The information obtained 
on back pressure testing will plot as a straight line function 
on log-log graph paper and can be represented by the 
equation: 


Q = CIP,’ — P,2}" 


Q = C[P..? — P~*]" 
flow rate in Mcf per day 
performance coefficient 
shut-in formation pressure, psia 
sand-face flowing pressure, psia 


closed-in wellhead pressure, psia 
flowing wellhead pressure, psia 
n = slope of the back pressure curve 

n or the slope is a variable, which for laminar steady 
state flow is unity. For complete turbulence the value of 
n reaches 0.5. 

For unsteady state flow in reservoirs of extremely low 
permeability the wells will have an indicated gradual re- 
duction in flowing wellhead pressure at constant rate. For 
the Hugoton field a value of 0.85 is used as the slope n 
in determining deliverability of these wells in the Okla 
homa and Kansas sectors. 


THE PETROLEUM ENGINEER, November, 1959 


Cullender in his paper on isochronal flow tests stated 
that for those gas wells which do not stabilize within a 
short time the performance coefficient “C” is considered 
as a variable with respect to time and a constant only with 
respect to a specific time. In other words, if at the same 
time after starting at any rate, from the same initial con- 
ditions, the drainage radius should be the same and, con- 
sequently, “C” will be the same. The exponent or slope n 
is constant and therefore a family of parallel curves are 
developed one for the end of each time interval. In each 
test it is necessary to get a new closed in pressure prior to 
the start of the new flow rate. Cullender’s procedure is 
covered in detail in the Petroleum Transactions, AIME 
1955, Natural Gas Engineering Handbook by Katz, et al, 
pages 448-449, and Applied Petroleum Reservoir Engineer 
ing by Craft and Hawkins, pages 330-331. 


Deliverability Tests 

Some wells are tested and rated at 25 percent of their 
open flow capacity and some against 80 percent of either 
their shut-in pressure or the entire field shut-in pressure 
The procedure in the world’s largest dry gas field (Hugo- 
ton) is to test the wells after a 72-hr back pressure deter 
mination on the individual well against 80 percent of the 
entire field’s shut-in pressure. The wells deliverability is 
calculated by the terms of the Basic Proration Order of 
the Corporation Commissions of Kansas and Oklahoma by 
use of the following formula: 

Pp? — P,’ 
Pp? — P,,’ | 
D = deliverability, Mcf per day 
R = observed producing rate, Mcf per day 
P = shut-in pressure of the well, psia 
P,, = deliverability standard pressure, psia 
(0.8 of the average of the individual well shut-in 
pressures in states of Oklahoma and Kansas 
taken annually by dead-weight gage measure 
ment.) 
P,, = working wellhead pressure at Rate, R, psia 

The method is an excellent means for allocating allow- 
ables among the various wells; but it is not a true measure 
of a well’s capability. It is a measure of a well’s ability to 
produce under very rigid specified conditions. The accom- 
panying sequence indicates the necessary field steps in 
volved in deliverability testing of the Hugoton field. 

Some of the limitations to the accuracy of back-pressure 
tests are: 

1. Water in the well bore or formation water 

Interference from other wells 

Insufficient shut-in time 

Cavings in the well bore 

Well not blown to atmosphere prior to test 
. Well treatment or acidization 

Table 1 shows the calculations and production forecast 
for these three reservoirs in this study. The deliverability 
of these reservoirs under initial conditions was 250 MMcf 
per day with a back-pressure of 850 psig. This gives a life 
of 37.94 years for the interstate contract and 31.72 years 
for the intrastate contract. Fig. 1 graphically depicts the 
production forecast for these two contracts. 

Although the actual life is as determined in the above 
paragraph, for economic and contractual purposes, the life 
in this study will be assumed to be 20 years for the inter 
state contract and 10 years for the intrastate contract. These 
values will be used in the next parts of this paper involving 
economics and economic analyses. 

As pointed out in Fraser’s article,’® if the reserve is large 
enough, either the producer or the transmission line will 
install compression facilities te lower the back-pressure 
requirements. 


p=R| 


(Part 7 in an Early Issue) 
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“Just like power steering 
... at 11,600 psi!” 


W-K-M. Balanced Stem Valves 


These valves are the easiest operating high pressure valves 
ever made. 

Only W-K-M Balanced Stem Valves are designed to overcome W-K-M Balanced Stem Valves 
the heavy thrust loads carried by bearings and threads in single feature through-conduit gate con- 
stem valves. A second stem is attached to the bottom of the gate U 
to balance out body pressure that acts against the operating stem. gates, contr 
The only loads to be overcome in opening or closing this valve pressure sea 
are packing friction and normal operating loads. shed stems 


+ 


. . - bearings 
Next time — and every time — specify W-K-M! Available mie tena 
at leading supply stores everywhere. 
Sizes: 1-11/16 througn 2-9/16”. 


PRODUCT OF W-K-M’s Cretitive Engineering Working Pressures: 10,000 and 
15,000 pounds. 


WRITE FOR CATALOG 200 Write for Test Bulletin WP-1058. 
It describes how this superlative 
valve successfully passed the oil 


pivision or OCf inousrtries ! ! ‘ 
| industry’s most punishing tests 


INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 





Production Increases Show ... 


Cooperative water injection system returns produced 
water to reservoir, which supplements natural 

influx and fully utilizes water drive for maximum oil 
recoveries from Smackover lime formation in Arkansas 


CONSERVATION through mainte- 
nance of reservoir pressure by fluid 
injection is an important and rapidly- 
growing application of petroleum engi- 
neering. That oil recovery is largely 
dependent upon reservoir pressure 
maintenance is widely recognized, and 
during recent years it has become com- 
monplace for operators to undertake 
pressure maintenance projects in their 
efforts to achieve maximum realization 
from their oil and gas properties. 

The Cairo Oil Field, Union County, 
Arkansas, exemplifies the effectiveness 
of pressure maintenance in the Smack- 
over formation. At Cairo, water drive 
is the producing mechanism and reser- 
voir studies made early in the life of 
the field indicated that the natural 
water influx would not be able to keep 
pace with withdrawals. 

Consequently, in 1951 the operators 
instituted a cooperative water injection 
system wherein all produced water was 
returned to the reservoir to supplement 
the natural influx. This practice, giving 
a high degree of pressure maintenance, 
is leading to full use of the water drive 
and maximum oil recoveries. 

Ultimate oil recovery is estimated at 
6,600,000 bbl, representing 46 percent 
of oil in place. Of the total ultimate 
oil recovery, 1,500,000 bbl or 23 per- 
cent will be due to the water injection 
program. Accumulated oil production 
thus far is 5,100,000 bbl or 77 percent 
of ultimate reserves. 


Development and Reservoir 
Characteristics 

The Cairo field, an asymetrical anti- 
clinal structure sharply inclined to the 
west, was discovered in July 1948 with 
the completion of C. A. Kinard No. 1, 
W. B. Scales, NE'’4 SW'% Section 3, 
Township 18 South, Range 17 West. 
About 60 ft of net oil section was 
present, and the well on initial produc- 
tion test from perforations in the top 
eight feet of porosity flowed 432 bbl 
of oil per day on a 15/64-in. choke, 
with oil gravity of 38.3 deg API and 
tubing pressure of 1020 psig. 

Fig. 1 reflects the structural attitude 
contoured on top of the porosity of 
the Smackover formation. The produc- 
ing zone is the Reynolds oolitic forma- 


Paul R. Waddle, Brookings, Moffatt & Waddle, Shreveport, Louisiana 
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FIG. |. Structural attitude contoured on top of the porosity of the Smackover formation out 
lines the producing zone. It is Reynolds oolitic formation of Smackover limestone, at @ sub 
surface depth of 7700 ft. Reservoir does not contain a gas cap and is underlain by water. 
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FIG. 2. Contour map of original oil-water contact of field indicates it dips to west at a rate 
of about 150 ft per mile. There is maximum difference of 200 ft in water level at individue 
wells on east and west edges of field. Highest oil-water contact is at 7494 ft subsea. Influx 
from larger Schuler field may have caused tilted position of water table. 
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FOR LONGER LIFE- 


Rigid main frame 
Eccentric design 
One-piece connecting rod 
Bronze bearings 
Full-pressure lubrication 


Divided cylinders 








CALL THE GARDNER-DENVER MAN 


Your Gardner-Denver oil field specialist is trained 
to assist in solving your fluid circulation problems 
... to help keep your mud pump in tiptop shape. 
At Gardner-Denver there’s no substitute for men— 
our 100-year philosophy of growth. 











e 


Gardner-Denver mud pumps are 
designed to keep your mud circu- 
lating . . . to handle high drilling 
pressures continuously without 
excessive maintenance. They are 
built with reserve strength to 
withstand the shock and high 
plunger loads of deep well drilling. 


Each part is designed to ensure 
maximum service life. All parts 
are readily accessible for field 
servicing. Gardner-Denver serv- 
ice specialists are on call through- 
out the oil fields. 


And Gardner-Denver mud 
pumps are never obsolete. Re- 
placement parts of latest design 
fit Gardner-Denver pumps al- 
ready in the field. Invest in the 
finest of modern mud pumps 
Gardner- Denver. 


Models from 52 to 1250 hp— 
a size for every capacity and 
pressure need. 


Sree 8 EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York 7, N. Y. 
Oil Field Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, 
Edmonton, Ellinwood, Evansville, Houston, Huntington, Jackson, Kansas City, Lafayette, 
Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, 
Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCT SEF READER SERV 
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GARDNER-DENVER MUD PUMPS 
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tion of the Smackover limestone, at a 
subsurface depth of 7700 ft. 

Because of early lease expiration 
dates, one operator had four rigs oper- 
ating at the same time for a quick 
evaluation program. The field conse- 
quently was rapidly developed and by 
April 1950, contained 18 producing 
wells drilled on 40 acre spacing. The 
reservoir does not contain a gas cap 
and is underlain by water. 

A unique feature of the field is the 
water table which dips in a generally 
westwardly direction across the field. 
A contour map (Fig. 2) shows the 
original oil-water contact of the field. 
The oil-water contact is indicated to 
dip to the west at a rate of about 150 
ft per mile, with a maximum difference 


ual wells on the east and west edges 
of the field. The highest oil-water con- 
tact is at 7494 ft subsea at the well 
located in SW'4%4 NW'% Section 10, 
Township 18 South, Range 17 West; 
while the lowest is at 7694 ft subsea at 
the well 14% miles to the west in NE% 
NE% Section 8, Township 18 South, 
Range 17 West. 

The tilted position of the water table 
is thought to have been caused by pro- 
duction and consequent Smackover 
water influx at the larger Schuler field 
located only 2% miles to the south- 
west. During the 12 years that the 
Schuler-Smackover field was in pro- 
duction before discovery of the Cairo 
field, an estimated 22,000,000 reser- 
voir bbl of oil and water were pro- 
duced. 


The Smackover formation does not 
outcrop and its up-dip extremities to 
the north are overlain by impervious 
shales and anhydrite. It thus is a closed 
and limited aquifer. 

In view of the Smackover aquifer 
limitation, this volume of withdrawal 
earlier from the neighboring Schuler 
field could readily account for move- 
ment of fluid across the Cairo struc- 
ture toward Schuler. 

Such interference would accordingly 
disturb the fluid equilibrium of Cairo 
and incline the field oil-water contact 
toward the point of withdrawal at 
Schuler. 

Another reflection of the influence 
on Cairo of earlier production from 
the Schuler field is the abnormally low 
original reservoir pressure of 3240 


of 200 ft in the water level at individ- 


Production Statistics: Smackover Limestone; Cairo Field; Union City, Arkansas. 


Oil Production Gas Production 

Water Injection 

gas-oil Water Total 

Pressure—psig Annual- Avge.- Annual ratio Production fluid 

(7400 ft subsea) bb! bbl Mef cu ft/bbl (bbl) (bbl) 
3240—July 101,252 661 91,248 901 101.252 
3211—Mar 627,140 =-1,717 531,950 S48 596,308 1! 
3170—Sept 
3158—Jan 
3113—Sept 
3078 —July 
3059—Feb 


Bottom Hole Daily 
Accumulated 


Injection—bbl 
101,252 
728,392 


Water Cut Annual Daily 
% TF bbl avge. bbl 


£4,358 


675,563 1,850 510,358 755 318,230 828, 588 38 _— 1,403,955 
2,062,111 
2,659,762 
3.184.140 
3,719,852 
4,193,895 
4,594,938 
4,883,172 
5.120.323 


587.709 670,413 

820.259 
1,029.036 
1,132,804 
1,209,052 
1,182,232 
),124,845 

881,845 


1,097,692 
1,278,356 64 888,504 
1,397,191 74 1,343,708 
1,455,541 78 1,223,106 
1,492,914 8] 1,214,334 
1,506,459 78 1,303,644 
1,413,079 be 1,098,910 
1,128,996 78 RRR TRS 


509,983 
458,197 
368,155 
312,737 
283,862 
324,227 
291.376 
219,234 


658,156 1,803 
597,651 1,633 
524,378 1,436 
011 535,712 = 1,467 
3018—Sept. 474,043 1,298 
101.043 1,096 

PRR 234 7% 

July 247,151 677 


RESERVOIR PRESSURE 


RESERVOIR PRESSURE 
@ 7,400' SUBSEA-PS.LG 


UMULATED OIL 


PERCENT WATER 


GAS - OIL RATIO 


CU.FT/ BBL 
PRODUCTION-MM BARRELS 


OJWATER INJECTION 
=TSTARTED JAN 18,5i 


DAILY AVERAGE OIL PRODUCT! 
DAILY AVERAGE WATER INJECTION 





WATER PRODUCTION-PERCENT OF TOTAL FLUID 


ACCUMULATED OIL 


‘ 
° 
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80 percent due to abandonments of heavy water producers. 
Producing gas-oil ratios have held about constant at solution gas-oil 
ratio of about 800 cu ft per bbl. 
Reservoir pressure has experienced only a small decline, being 
3014 psig in July 1958, for an accumulated loss of 226 psi or 7 per 
cent of original pressure. 
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FIG. 3. Graph shows production statistics for field. A total of 
5,100,000 bb! of oil had been produced by January |, 1959. During 
December 1958, field produced a daily average of 631 bbl of oil, 
2419 bbl of salt water, and 517 Mcf of gas. Produced water percent- 
ages have gradually increased since initial water production in 1949. 
Water cuts have remained fairly constant for past four years at about 
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ERMINES 
NHOLE 
THS... 


HALLIBURTON SUPER-DUTY POWER- 
DRIVEN MEASURING ASSEMBLY 


Designed for wire line service work that 
requires large amounts of .066”, .072”, 
.082” and .092” diameter measuring line 
or for smaller amounts of 14”, %4", 542” 
1,” or 54g” diameter cable. The super-duty 
reel, powered by an 8.25 hp Wisconsin 
AEN Engine as standard equipment, can 
perform severe oil field wire line and 
conductor work and is capable of taking 
heavy stresses and cable pull. This unit 
permits fast recovery of instruments from 
even the deepest of wells having a heavy 
mud system, 

A special Halliburton Measuring 
Device calibrated for cables of 14” to 4,4” 
diameter or “4” shooter line is available. 
Reel carrying capacity ranges from 
18,700’ of 1%” cable to 3,000’ of %»” 
diameter cable. 
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HALLIBURTON 
MEASURING DEVICES 


Developed more than 35 years ago to provide accurate meas- 
urement for the correct placement of cement slurry, Halliburton 
Measuring Devices have undergone continuous improvement to 
insure unsurpassed accuracy in determining downhole depths. 
Today, this measuring line method, pioneered by Halliburton, is 
universally used to measure cement displacement during cement- 
ing of surface, intermediate and oil strings of casing. Guess work 
and possibility of miscalculation are virtually eliminated; exact 
depths may be read directly from the counter on the measuring 
device in feet or meters. 

Because of its simplicity, effectiveness and extreme accuracy, 
the Halliburton Measuring Device is used by oil operators all over 
the free world for many applications apart from oil well cementing: 


® Accurate measurement of well depths. 


® Running instruments for bottom hole temperatures and pres- 
sures, fluid samples, and the like. 


Running mechanically operated paraffin cutting tools. 
Running Halliburton Dump Bailer Limit Plugs or other types 
of tools in casing or open hole, 


Running shifting tools through tubing in changing chokes and 
seating nipples. 


Running crooked hole survey instruments. 


Halliburton Regular Duty, Heavy Duty, Extra Heavy Duty or 
Super-Duty Measuring Devices can be operated and driven by 
gasoline, diesel, electric or air power motors. Standard units are 
operated from rear wheel of car, or cathead operation. Halliburton 
Measuring Equipment is available for use in your well, regardless 
of depth. For more information, call or write for your free 
copy of the illustrated bulletin, “Halliburton Measuring Devices — 


Unsurpassed For Accuracy.” 


Latch Type Stuffing Box and Measuring Line 
Hay Pulley Stoff Assembly 


HALLIBURTON 
MEASURING EQUIPMENT 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 
“A Measure Of Accuracy—For All Downhole Requirements” 
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psig at Cario. Normal original pressure 
for Cairo would be about 3550 psig. 

W. A. Bruce* in study of interfer- 
ence between Smackover fields con- 
cluded that a large field near a small 
field could exert a greater influence on 
the pressure-water influx behavior of 
the small field than the production of 
the small field itself. 

Productive area of the Cairo field is 
some 860 acres with average effective 
pay thickness of 28 ft. Porosity is 
about 17 percent and connate water 
31 percent. Permeability averages 1434 
millidarcys. Loosely cemented oolites 
account for permeabilities as high as 
10,000 md at some of the crest wells. 
The reservoir is estimated to have con- 
tained 14,400,000 bbl of stock tank oil 
originally in place. 

Additional driiling in the west por- 
tion of the field took place in the pe- 
riod 1953-55. This resulted in five 
more producing wells, bringing the 
total to 23 producing wells completed 
in the field, with eight dry holes. 


Production History and 
Producing Characteristics 
Production statistics for the field are 
presented in the graph of Fig. 3. 
By January 1, 1959, a total of 
5,100,000 bbl of oil had been pro- 
*W. A. Bruce, “A Study of the Smackover 
Limestone and the Reservoir Behavior of its Oil 


ind Condensate Pools,”” Amer. Inst. Min. Met 
king Tech. Pub. 1728 (1944) 


duced. During December 1958, the 
field produced a daily average of 631 
bbl of oil, 2419 bbl of salt water and 
517 Mcef of gas. 

Currently there are 13 producing 
wells, 10 wells having been abandoned 
due to encroachment of water. Pro- 
duced water percentages have grad- 
ually increased since initial water pro- 
duction in 1949. For the past four 
years water cuts have remained fairly 
constant at about 80 percent due to 
abandonments of heavy water pro- 
ducers. 

Producing gas-oil ratios have held 
about constant at the solution gas-oil 
ratio of some 800 cu ft per bbl. Reser- 
voir pressure has experienced only a 
small decline, being 3014 psig in July 
1958, for an accumulated loss of 226 
psi or 7 percent of original pressure 

The field pressure-production his- 
tory thus reflects that water drive is 
the governing mechanism. 

Early in the life of the field the im- 
portance of the water drive was recog- 
nized. Reservoir studies indicated that 
the natural water drive would not sus- 
tain the reservoir pressure if produced 
water was not returned to the reser- 
voir. Accordingly, in order to supple- 
ment the natural water drive, the op- 
erators instituted a cooperative water 
injection-pressure maintenance system 
in 1951 wherein all produced water 
was returned to the Smackover reser- 
vorr. 


The injection system uses a single 
input well on the east flank, which ac- 
cepts water volumes under hydrostatic 
pressure alone. Accumulated injected 
water totaled 8,600,000 bbl on Jan- 
uary 1, 1959. 

Volumetric calculations show that at 
the present time the gross water influx, 
which consists of natural influx plus 
injected water, has rep'aced 93 percent 
of the cumulative reservoir withdraw- 
als. Pressure-water influx studies indi- 
cate that in the absence of injection of 
produced water the reservoir pressure 
would have dechned at a rate five 
times as great as that experienced, with 
the effect that the reservoir would have 
assumed a higher degree of the less 
efficient dissolved gas drive and ulti- 
mately yielded a lower oil recovery. 

The importance of the cooperative 
water injection program is demon- 
strated by the high degree of pressure 
maintenance achieved. Exploitation of 
the field by this practice is leading to 
full use of the water drive producing 
mechanism and realization of makxi- 
mum oil recoveries. 

Ultimate field oil recovery is esti- 
mated at 6,600,000 bbl of 46 percent 
of original oil in place. Of this total 
reserve, 1,500,000 bbl or 23 percent 
can be attributed to the field coopera- 
tive water injection pressure mainte- 


nance program. x*** 





THE OASIS— 


A gathering spot for NOMADS 


Los Angeles: Between Ritua! Master, Taylor Bannerman of Technical 
Oil Tool Corporation (left) and Lee Laird of Ladish Pacific Division, 
his Assistant (right) are three new members inducted into the Los 
Angeles Chapter of Nomads at the September 9 meeting. They are 
(left to right) Lloyd H. Hill of National Supply Company, Associate 
James W. Merrill of Gulf Publishing Company, Associate; and Walter 
Losk of Monarch Engineering Corporation, Regular. 


Houston: Visitors who attended the September 14 meeting of the 
Houston Chapter of Nomads were, left to right: W. C. Lawson, Trans- 
World Drilling Company, Buenos Aires; Hisayoshi Sato, Arabian Oil 
Company, Ltd., Tokyo; G. Dailly, SPAEF, Paris; Hal Lahar, University 


of Houston, Houston, Texas; J. S. Wirtensohn 
Corporation, Houston; and Dick Engelbrecht, Asiatic Petroleum Cor- 


poration, Houston 


Asiatic Petroleum 


Los Angeles: international guests and speaker at the September 9 


meeting of the Los Angeles Chapter of Nomads were, from left to 
right: Deon Davidson of Baker Transworld from Venezuela; Jack 
Wilkinson of Basrah Petroleum Company from Iraq; Frank E. Cauble 
of Western Oil & Gas Association, speaker; Al Dysart of International 
Brown Drilling Company from Turkey and C. M. Williams of LTS 


from Algeria. 
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ypical of the broad line of quality equipment available through fh 


This is the NATIONAL SUPPLY STORE, too! 


When you shop behind the counter in a National Supply Store 
you Il see quality equipment like these Stockham Fittings, Westing- 
house Motors, Oilmaster Pumps, Link-Belt Chain and many more 
In the warehouse, and other parts of the store you may not often 
see, 1S the secret of National’s—and your—success. Ask any 


operator who makes this kind of shopping a habit 


On the next pages: 
NATIONAL SUCKER RODS 
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4 BIG REASONS FOR BUYING 
NATIONAL SUCKER RODS 


NATIONAL Sucker Rods are: 
1. Engineered for maximum resistance to 


shock, corrosion, fatigue and impulse loads 


Quality-controlled — trom iaboratory 


testing of sucker rod steels to final shipment 
inspections—to give you the ultimate in unt- 


formity, dependability and economy 


Available in a range of grades, 


in both normal and high strength, to meet 
every well condition you may encounter—trom 
non-corrosive to highly corrosive salt water 


and sulphide 


4. Carefully shipped 16 insure srsign 


ness whenever you're ready to use them 
National’s careful methods for stacking, han 
dling, shipping and field storage have been 
proved by hundreds of shipments to all parts 


of the world 


From any standpoint, the choice of a National 
Sucker Rod string means low-cost sucker rod service 
Remember, too, that when you buy quality ahead 
of price, you're never sorry later. You'll find it 


worthwhile to review your rod needs with the 


National Supply field man in your area 
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Nil 
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More on the next page... 





Your best buy for every recovery method... 
NATIONAL production equipment! 


National Type E-24 Pumpers operate through this National Plunger Lift can be the best production method for 
National dual completion wellhead assembly, located on the certain types of wells. it uses formation gas or injected gas 
liscovery well of an Alabama field. National Wellhead Equi for operation, has low initial and service costs. Equipment is 
ment features interchangeable units which provide many also available for gas weli operation to remove liquids and 
ombinations for your specific size, capacity and type needs maintain a uniform and increased flow rate of gas 


National Pumpers are available in 13 basic sizes, with more This National J-125 Triplex Pump is the smoothest running 
than 148 standard specifications in beam and crank coun pump of its type ever produced. Built for pressures to 6,000 
terweighted types. There's one to suit any pumping need psi and volumes to 11,000 b/d, it has many features for 
you may have! smooth operation, low maintenance and long service 


THE NATIONAL SUPPLY COMPANY 


co) 
Subsidiary of Armco Stee! Corporation yR®4Cg 


TWO GATEWAY CENTER, PITTSBURGH. PA. 


DIVISION OFFICES: Calgary, Columbus, Dallas, Denver, Houston, Torrance, Tulsa 
EXPORT : 600 Fifth Avenue, New York 20, N.Y., U.S.A.; City Wall House, Chiswell Street. London E.C. 1 





An enlargement of Celite diatomite. 


Without Celite, fine sus- With Celite, a porous cake During filtration, continu- 
pended solids form a with microscopic channels ous bodyfeed builds up 
clogging seal over filter is formed on the filter fresh filter surfaces 
surfaces. septum. throughout the cycle. 


How Celite’s 2,000,000 tiny channels per cu. in. 


remove all suspended solids 


from iniection water! 


Tuzsz CHANNELS—so small the unaided eye 
can’t see them—take all the pore-clogging, sus 
pended solids out of repressurizing water in 
injection systems. They are so tiny they even 
remove algae and amoebae, yet they provide 
the fastest flow rates. 


To you, this means maximum clarity of in 
jection water. It also means fast, economical 
operation from a plant that uses ten times /ess 
space than other systems. When cleaning is 
needed, minimum backwashing removes the 
cake, quickly and cleanly 


Because of the wide variations in filtration 
problems, Celite is processed into 9 standard 
grades to meet every requirement. And Celité 
gives you consistently better results because it 

re is more uniform from bag to bag than any 


Bee: 
23 other diatomite. 
: A Celite filtration engineer 1s available t 
These small, movable, skid-mounted filters can shat mineinn eee taba 4 centoeetiee bler C r 
. . . : assls f ( ‘oO ectic le ?, obiems i 
only be used with diatomite filtration. : y ny i ' 
your local J-M office or write Johns-Manville 


Box 14, New York 16, N. Y. In Canada: Port 


Celite is Johns-Manville's registered trademark 
Credit, Ontario. 


for its diatomaceous silica products, 


Jouns-= 
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Mission suPER-SERVICE® Mission Mup MonaRcH® Mission sttver top® 








ONE OF THESE MISSION VALVES AND SEATS WILL 
GIVE YOU THE MOST FOR YOUR MONEY 


Because Mission Valves and Seats are designed to give you the most for your par- 
ticular service. For extremely high pressures, the Mud Monarch® with an effec- 
tive seal ring even when body and seats are severely worn. Compound 308® and 
Compound 711 inserts are available. For medium pump pressures, the Mission Su- 
per Service, with four cross arms for extra strength. And for low and medium pres- 
sures, the Silver Top with replaceable, wear-taking bushing which greatly reduces 
valve seat replacement. Compound 308 inserts are interciiangeable with Super 
Service valves. Longer life is built in to all Mission valves and seats to give the 
most with all popular makes of reciprocating pumps. At supply stores everywhere. 


MITTS Sian 


MISSION MANUFACTURING ©O., P. O. Box 4209, Houston, Texas cable address “Missco” + export office: 30 Rockefeller Plaza, New York 
In The United Kingdom: MISSION MANUFACTURING CO., LTD., 17 Hanover Square, London W. 1 England + cable address “MissOMAN” 





Since 
Drilling 
Muds 
Began 


BAROID 


: 
; 


First mud supplier to the oil indus- 
try . . . Now first with its own 
company stores near you! 


Fast 
Direct 
Service 


Look for the yellow and red Baroid 
Supply Centers, Marine Terminals 





or Inland Stores. 


Any Place 


BAROID DIVISION « NATIONAL LEAD COMPANY 


MAIN OFFICE: FP. Oo. BOX 1676, HOUSTON 1, TEXAS 


S998 
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Development of charts for . 


P 509.13 


Calculating Bottom-Hole Pressures 
from Surface Measurements 


Calculation of static and flowing bottom-hole pressures of 
gas wells from surface measurements is simplified by use of charts 


recently developed by Texas Petroleum Research Committee 


we Paul B. Crawford, Assistant Director, Texas Petroleum Research Committee 
A & M College of Texas, College Station, Texas 


A SERIES OF SOME 136 CHARTS 
has been developed for facilitating the 
calculation of static and flowing bot- 
tom-hole pressures of gas wells from 
surface measurements. The detailed 
procedure is described for construct- 
ing the charts, and a few sample charts 
are presented. In order to use the 
charts, the surface pressure, specific 
gravity of the gas at the wellhead, flow 
rate, wellhead temperature, flow string 
size, well depth and thermal gradient 
should be known. The charts for cal- 
culating flowing bottom-hole _ pres- 
sures are designed for wells as deep 
as 15,000 ft and pressures as great 
as 6000 psia. The charts for 24% in 
tubing may be used for other sizes of 
flow strings. Use of the charts is simple 
and rapid. Accuracy is increased by 
convenient interpolation. Charts for 
calculating static pressures include 
depths to 20,000 ft and pressures to 
14,000 psi. 

In comparing the charts with actual 
data for a 6800 ft well, the flowing 
bottom-hole pressures by direct meas 
urement and on computation were 
within 0.30 percent for 8 out of 9 flow 
rates. For one test they differed by 
0.54 percent. 

Use of the charts standardizes the 
computation of data required for pro- 
ration of gas wells by state regulatory 
bodies, facilitates the checking of re- 
ports and the study of gas well per- 
formance and increases precision and 
reliability. 


History of Hydrology 
Calculation of static and flowing 
bottom-hole pressures of gas wells in- 
volves the properties of fluids at rest 
and in motion. Our knowledge of flow- 
ing fluid properties dates back into 


B-82 


great antiquity. Flow networks for the 
better utilization of the waters of the 
Nile were carried out prior to 3000 
B.C. Josephus reported that the Gar- 
dens of Solomon were made beautiful 
by fountains and other works. A few 
of the principles of hydrostatics were 
enunciated by Archimedes (250 B.C.), 
and the Romans constructed an elab- 
orate series of aqueducts and service 
pipes for supplying Rome with water 
Although the Romans possessed knowl- 
edge of the properties of fluids when 
at rest and in motion in pipes, no rec- 
ords are available indicating that this 
knowledge was based on any quantita- 
tive laws. 

About 1585 a treatise by Stevinus 
appeared in which a method was pre- 
sented for obtaining the pressure of a 
liquid on the sides and base of a con 
taining vee-el. However, it was only in 
the 17th Century that the attention of 
both philosophers and experimenters 
was drawn to the problems involved in 
the design of fluid flow systems 

In 1643 Torricelli made important 
findings concerning the height a flow- 
ing fluid would rise for given pres- 
sures. Torricelli and Mariotte deter- 
mined the discharge of water through 
orifices and the sides of tanks and 
through short pipes. Their work is 
considered to be among the first to 
determine the laws regulating the flow 
of water. In fact Torricelli’s theorem 
is sometimes said to be the foundation 
of modern hydraulics. Some of the 
theoretical work on fluid flow was done 
by the Bernoulli family. Equation | 
shown in the Appendix is based on the 
energy balance proposed by Bernoulli. 

Darcy performed a_ considerable 
number of experiments on the flow of 
fluids in pipes. His work was approved 


by the Academy of Science and pub- 
lished in 1845. Additional work was 
published in 1855.° The Darcy equa- 
tion is based on flow in the turbulent 
region. Afterward Osborne Reynolds 
proceeded to consider the relation be- 
tween the pipe diameter, fluid velocity, 
density and viscosity with the object 
of establishing a relation which would 
permit Darcy’s observations to conform 
to Reynold’s law. 

Many empirical formulas have been 
developed, but in the gas industry 
Weymouth’s formula was found to be 
reliable for pipeline work. Pierce em- 
ployed Weymouth’s formula in analyz- 
ing gas well performance and this use 
of the pipeline formula has led to 
much other work. 

The fundamental difference between 
any of the pipeline formulas for pres- 
sure drop due to frictional resistance 
(horizontal flow) lies in the friction 
factor (experimental data underlying 
it, the expression of these data in some 
functional relationship, either in the 
form of a friction factor graph or in 
an empirical equation, and if the latter, 
the incorporation of the resuitant em 
pirical equation into the pressure drop 
equation) and in the relative roughness 
factor (the experimental data func 
tional relationship developed and the 
incorporation of this relationship into 
the flow formula). For example, the 
conventional friction factor charts for 
use with the Fanning equation usually 
have curves in the region of turbulent 
fluid for several materials used for 
tubular goods; i.e., materials of differ 
ing relative roughness. 

Empirical equations for the friction 
factor (turbulent flow) as a function 
of the Reynolds number and for vari- 
ous relative roughness factors usually 
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Improved Cages 
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are employed in pipeline work. No- 
menclature and terminology are not 
standardized and frequently discrep- 
ancies and variations in this respect are 
confusing. This situation is particularly 
true with regard to evaluation of “rela- 
tive roughness.” Nevertheless, the clas- 
sic milestone bringing order out of 
chaos in the field of hydrology is the 
realization that the friction factor in 
turbulent flow is a function both of the 
Reynolds number and of the relative 
roughness. Curiously, Darcy recog- 
nized the latter but was unaware of the 
former. Recently Nikuradse’* and 
Pigott'’ have contributed notably to 
the analysis of the effect of roughness 
on the friction factor and frictional 
resistance. Colebrook® developed the 
understanding of the transition zone 
in the region of incomplete turbulence 
on pressure drop in pipes. Moody re- 
viewed the problem thoroughly and 
developed one of the first practical 
ways of determining relative rough- 
ness. 


Developments in 
Gas Industry 

As the gas industry grew and the 
need for better-designed pipelines and 
better analysis of performance of gas 
wells developed, the application and 
reliability of the available empirical 
formulas became important. Experi- 
mental data had to be obtained and ex- 
perience evaluated, Cullender and 
Binkley’ applied Moody’s method to 
the determination of the relative rough- 
ness of the large diameter pipe using 
low-pressure high-volume wells in the 
Texas Panhandle and Hugoton gas 
fields. Smith, Miller and Ferguson** 
in the most recent investigation of gas 
transmission and pipelines found that 


—_ i. 
the transmission factor (y f ) for 


clean, polished pipe (R,) is influenced 
only by Reynolds number up to 
R,. = 850,000. Above this value the 
Reynolds number was constant and in- 
dependent of R,, being influenced only 
by absolute roughness and the empirical 
diameter of the pipe. 

These authors recognized and de- 
fined three types of turbulent flow; 
namely, smooth, transition, and fully 
rough. This work suggests that the ab- 
solute roughness for most natural gas 
transmission lines in good operating 
conditions is about 0.0007 in. Cullen- 
der and Binkley’ used a value of 
0.0006 in. for the absolute roughness 
of smal' pipe or tubing in analyzing 
flow data obtained from large gas wells 
in the Panhandle gas field. Poettmann'*® 
used the results of Cullender and Bink- 
ley successfully. Inasmuch as the tem- 
perature, compressibility and viscosity 


B-84 


of the gas as well as the pressure and 
friction factor vary with depth in a 
flowing gas well, any general equation 
should incorporate the effect of these 
changes if accuracy and reproducibility 
are desired. 

In 1929 Pierce and Rawlins proposed 
that the deliverability of gas from a 
gas reservoir to a well be determined 
by preparing a log-log plot of the flow 
rate versus the difference in the squares 
of the shut-in formation pressure and 
the flowing sand-face pressure and de- 
termining the equation of the straight 
line thereby obtained.'® Others had 
suggested graphical solutions but the 
solutions were not as simple or con- 
venient to use.*-* 5! Rawlins and 
Schellhardt studied the behavior of 582 
gas wells in the United States and veri- 
fied the fact that a consistent relation- 
ship exists between the rate of flow 
and the pressure drop through the pro- 
ducing zone supplying the normal gas 
well and reported the results of their 
tests in Monograph 7 of the U. S. Bu- 
reau of Mines.*° The equation of de- 
liverability of gas from the reservoir 
to a gas well is used by the Railroad 
Commission of Texas for proration 
purposes and the linear relationship 
found between the rate of flow and 
A p* (the line “A”) is required by the 
engineer for making various reservoir 
calculations.*® 

Both the static and flowing sand- 
face pressure may be computed from 
surface measurements or measured di- 
rectly with a bottom-hole instrument. 
Many times direct measurement of the 
bottom-hole pressure is not practical 
and may be impossible. A number of 
authors have described the calculations 
required for obtaining the back-pres- 
sure curve and its application to the 
solution of practical problems.**:22;2.5 
Some of the methods are tedious and 
some require a trial and error proce- 
dure. Simplifying assumptions in some 
of the methods may be responsible for 
large errors, particularly as wells be- 
come deeper.*! Different results from 
identical data are obtained by different 
engineers, these discrepancies arising 
from different techniques of compu- 
tation. Development of simplified and 
more accurate and precise methods 
for calculating and flowing bottom-hole 
pressure from surface measurements 
would be welcomed by the industry. 
This paper described the procedure 
used in preparing a series of some 136 
charts which have been devised to 
enable the engineer to obtain rapidly 
and accurately the same results anyone 
would obtain from the same data. 


Construction of Charts 
The pressure change with depth in 


a column of gas in a well may be di- 
vided into two components, namely 
the change due to frictional nature and 
that due to the weight of the fluid, 
(Ap = Ap, + Ap,). Equations ex- 
pressing the pressure drop due to fric- 
tion alone of gas flowing in pipe are 
as old as the gas pipeline industry. 
Weymouth’s formula®® developed for 
pipeline work was used in the early 
work of Pierce’* on gas wells for com- 
puting pressure drop due to frictional 
resistance alone (horizontal flow). The 
principal or fundamental difference be- 
tween any of the flow formulas lies 
in the friction factor, the experimental 
data upon which it is based, the ex- 
pression of these data as a functional 
relationship and incorporation of the 
resultant empirical equation in the pres- 
sure drop equations. 

In 1947 Ferguson stated that the 
Colebrook equation represented the 
closest approximation to the correct 
value of the friction factor for various 
values of Reynolds number because the 
roughness of the pipe is taken into ac- 
count.'® Moody prepared a useful plot 
showing the coefficient of friction, 
Reynolds number and relative rough- 
ness for flow in horizontal lines. Cul- 
lender and Binckley extended this con- 
cept and presented considerable con- 
firming data.? On the basis of experi- 
ence gained in the operation of large 
transmission lines, Biddison recom- 
mended the use of an absolute rough- 
ness of 0.0006 in. Experimental data 
on small pipe of various diameter up 
to 2% in. reported by Johnson and 
Berwald were analyzed by Cullender 
and Binckley who concluded that an 
absolute roughness of 0.0006 in. was 
satisfactory.'?* Cullender and Binck- 
ley, using this value of absolute rough- 
ness, analyzed flow data for large ca- 
pacity wells in the Panhandle Field and 
verified the soundness of the relative 
roughness formula in establishing the 
proper friction factor for use in the de- 
termination of the absolute potential 
and deliverability of gas wells. They 
found that for an absolute roughness of 
0.0006 in. the friction coefficient could 
be defined in terms of the flow rate, gas 
gravity, pipe diameter and gas viscos- 
ity. This relation was utilized by Poett- 
mann.'® The gas temperature, compres- 
sibility, viscosity, pressure and friction 
factor vary with depth in the produc- 
ing string of a gas well, and any gen- 
eral equation should incorporate the 
effect of these changes. Equation 5 
(see Appendix) fulfills this require- 
ment. 


P » 4 12 
ap =A 7+ ®) ( P. )I 


(5) 
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TREATING... FRACTURING...WATER FLOODING...PRODUCING... 


HALLIBURTON’S R-3 TREATING PACKER! 
has UNEQUALLED VERSATILITY 


EFFICIENT VERSATILITY. ..A short, compact, retrievable packer designed for use in treating, frac- 
turing, water flooding or producing wells. Simple in design... easy to operate, low in cost... may 
be set and re-set as many times as desired on one trip in hole, or moved from well to well. Redress- 
ing and replacement of parts is simple. The full opening R-3 packer permits passage of wireline 
tools, instruments or perforating guns. A built-in safety joint allows tubing to be removed... is easy 
to drill out, if conditions prevent normal removal. 





ESPECIALLY USEFUL IN SHALLOW OR LOW-FLUID WELLS ... Run primarily as an upside-down 
hook wall packer; the R-3 is self-anchoring with no tubing hold down required when run as a 
tension packer. The packer seal rubbers are available in different durometer hardness to suit 
various conditions. 


THE HALLIBURTON HYDRAULIC TUBING HOLD DOWN...Used with R-3 
Treating Packers when set in compression helps prevent upward movement of 
the tubing caused by the lifting force applied below the packer. The holding 
power of the tubing hold down is proportional to the lifting force. Halliburton 
Hydraulic Tubing Hold Downs are available in two types: Round Slip Type and 
Long Slip Type. Both have identical features, except the Long Slip Type has 
rectangular slips with greatly increased area for maximum holding power. The 
setting and releasing of the slips are controlled by tubing pressure in each; 
both incorporate case hardened slip wickers, fishing neck on top of tool, 
durable synthetic rubber seal pads, and are easily serviced. 


— Ty 


—— ) 


- errr Pe 


The R-3 Treating Packer is available in 4144”, 514” and 7” O.D. casing 
sizes. Get this versatile, economical tool from any Halliburton Representative. 


Round Slip Type Long Slip Type 


HALLIBURTON 
CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY 
DUNCAN, OKLAHOMA 


204 SERVICE CENTERS—JUST MINUTES AWAY FROM YOUR WELL 
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Where 


ALG 
§3.241 1 


B 
(2.94409 » 10°°)(Q )(T.,) *053.241) 
D “GG P 


(7) 


The first term in the brackets of 
Equation 5 represents the pressure drop 
due to the weight of the column of gas 
The second term represents the pres 
sure drop due to frictional resistance 
The term “A” depends on the length 
of the pipe increment, and the gravity 
and critical temperature of the gas 

Data for the compressibility’ and the 
viscosity! of natural gas, respectively, 
were obtained from the literature for 


use in the equations. The term “B’ 
depends on the diameter of the tubing 
and on the flow rate, gravity and criti 
cal properties of the gas. Equation 5 
is applicable only to a short increment 


of pipe, AL; and consequently, the flow 
string of a well was divided into many 
increments in order to prepare the 
charts showing the weight of the static 
or flowing gas column as a function 


of depth. The viscosity term was ob 


tained from charts as shown in Fig. | 
through Fig. 3 

A standard form was used for de 
veloping the chart. For example, Table 
| applies to a flow rate of 16 MMcfd 
gas gravity of 0.6, 2'2 in. tubing, ther 
mal gradient 20 F per 1000 ft and a 
wellhead temperature and pressure of 
74 F and 4000 psia, respectively (see 
Fig. 4) 

rhe first entry in the table was made 
to obtain an approximate weight of the 
gas column. For the illustration this 
was found to be 0.0504P,. Half of 
this weight added to the wellhead pres 
sure provides an estimate of the aver- 
age weight of the gas column for the 
first increment of 5.99 P. shown as the 
superscript in column 3. The gas prop- 
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-0.470 


-0.465 
046 
16 











REDUCED TEMPERATURE T 


’ r 


Gas viscosity at reduced conditions js 
shown for various values of gas gravity 
Fig. 1 is for gravity of 0.60; Fig. 2 for 0.80 
and Fig. 3 for gravity of 1.00 





erties were determined from the appro 
priate chart at this estimated pressure 
(that shown as the superscript). The 
calculations were continued through to 
column 8. Column 8 added to column 
3 shows the well pressure at the depth 
shown in the succeeding lower column 


Typical Tabulation of Gas Flow Data. 


Weight of the gas column is shown 
for each increment. Interpolation was 
used to locate the even pressure incre- 
ments of 50, 100, 150, ete., psi. Vari- 
ous wellhead pressures were used in 
plotting the data, and a completely de- 
veloped chart is shown in Fig. 5. 
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FREE-NEW 36 PAGE TECHNICAL HANDBOOK ON PVC PIPE—SEE COUPON 


DEFIES SOUR CRUDE 
CORROSION ssc ios eset Av pie 


pipe answers every need for corrosion-proof, anti-paraffin, 
minimum-maintenance oi/ country piping 


Oil operators and engineers are turning 
in increasing numbers to the one pipe 
that has proven to be immune to sulphur 
corrosion from sour crude—KRALOY PVC 
High Impact Plastic Pipe for salt water 
disposal and gathering lines. 

Unaffected by electrolysis, highly resist- 
ant to paraffin buildup and scale— 
KRALOY not only gets rid of sour crude 
headaches, but likewise most efficiently 
conquers other oil piping problems Union Oil Company chose trouble-free Kraloy PVC Plastic Pipe for salt water dis 
KRALOY’S prime characteristics give it posal and gathering lines in the Bakersfield area. Kraloy combats sour crude corrosion 
the greatest versatility for piping in the 
petroleum industry 

KRALOY is cheaper to install. Light in 
weight, its flexible strength and ease of 
making joints and bends simplifies trans- 
portation, handling and laying 


and paraffin buildup, resists scale in salt water lines 


FIGHTS BOTH SOUR CRUDE AND “GUNK" 
Quality protected by continuous laboratory control, today’s KRALOY Pip« 
provides both normal and high impact strength. With its inert, anti-rust 
rot and corrosion characteristics and its smooth, mirror-finish interior walls 
—permitting faster, freer flow through smaller pipe sizes—today’s KRALOY 
gives you the best pipe to combat both sour crude corrosion and paraffin 
buildup —the right combination of qualities to pipe the greatest volume of 
oil at the lowest cost 
Send for KRALOY's new FREE 36 page Technical Handbook on PVC pipe 
... filled with information including flow charts and a corrosion resistance 

chart covering petroleum and more than 160 other chemicals 
Kraloy Plastic Pipe Co., Inc. Dept. PE-11, 4720 East 
Washington Boulevard, Los Angeles 22, California. 


Kraloy Plastic Pipe Co., Inc., Dept. PE-11, 

4720 East Washington Blvd., Los Angeles 22, Calif 
Gentlemen: Please send me a copy of your new 
FREE 36 page Technical Handbook on PVC pipe 


More than 4000 feet of 2” KRALOY high impact NOTHING PIPES LIKE 


PVC Plastic Pipe was laid in this gathering line by 
Union Oil Company at Bakersfield. KRALOY needs 
no paint, coating, lining or cathodic protection 
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LARKIN CASING CENTRALIZERS 


4) =——sEXCEED Alll 
a\ KNOWN 

' REQUIREMENTS 

ad | 


Based on established standards, Larkin 
Casing Centralizers take 45% less 
permanent set than maximum .. . exert 
300% more initial centering force 

than minimum required. There’s a size and 
range for every condition. 


LONG LOK.ON fe LONG SLIP-ON 
FIG. 905 FIG. 903 


SHORT LOK-ON SHORT SLIP-ON 
FIG. 904 FIG. 902 


.--Through Your Supply Store 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 


FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER, November, 1959 
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For DEEP-WELL production 
there’s ONE UNIT 
OUTSTANDING 








PNEUMATIC PUMPING UNIT 


Parkersburg’s Advance-Design Pneumatic Pumping Unit saves 
the operator money 4 important ways: 

COSTS LESS TO INSTALL — Fewer installation problems — com- 
pact design with floor-clearing cranks —no crank or beam 
weights — less foundation required. 

COSTS LESS TO MAINTAIN — Easier to counterbalance — less 
labor required to space rods and pump — rod loads reduced 
with less wear on principal parts. 

COSTS LESS TO OPERATE — Characteristic smooth operation 
produces a more even flow of power, resulting in reduced peak 
torque and motor loads. 

COSTS LESS TO HANDLE —Compactness and lighter weight 
saves on handling and shipping . . . ideal for portable test unit. 


FOR COMPLETE INFORMATION ABOUT THE 
PARKERSBURG PNEUMATIC PUMPING UNIT 
SEE YOUR DEALER TODAY! 


THE 


> 
p 
> 
> 
> 


PARKERSBURG 


RIG & REEL COMPANY 


———S 


Md he 


PARKERSBURG + HOUSTON + TULSA 
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ADVERTISEC 


FOR F 


RTHER INFORMATION ON 
PRODUCTS. SEE READER SERVICE 


New streamlined, all-welded piping between 
counterbalance cylinder and receiver tank re- 
duces heating, eliminates leakage, is easily 
assembled. 


New Quincy compressor permits more rapid 
air buildup. Clutches have been eliminated. 


New simplified regulator holds pressure dif- 
ferential from one to five pounds. 


New larger capacity positive pump-lubrication 
system to counterbalance assembly provides 
extra margin of safety. 


Exclusive Parkersburg eccentric crank eliminates 
having to pull wrist pins to change stroke; 
having to remove well load from unit; having to 
remove pitmans to change stroke. 


Separate air-receiver tank eliminates shutdown 
for pump-up time when servicing well. 


Parkersburg Pumping Units are available through the 
following supply stores: American Pipe & Supply Co 
Beacon Supply Co., Bovaird Supply Co., Canadian Equip 
ment Sales & Service Co., Ltd. (Canada), Franklin 
Supply Co., Franklin Supply Co., Ltd. (Canada), Houston 
Oilfield Material Co., Inc industrial Supply Co 
Iverson Supply Co., Midland Supply Co., Inc., Mountain 
iron & Supply Co., Oil Equipment, Ltd. (Canada), The 
Producers Supply & Tool Co., Republic Supply Co., 
Rodman Supply Co., Superior iron Works & Supply Co 
United Supply & Manufacturing Co., Wilson Supply Co 
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WELL HEAD PRESSURE, PSIA 
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400 s 800 


OP*33416 
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WELL DEPTH 


FIG. 4. Plot of pressure versus depth shows pressure increments for every 250 ft up to 


2000 ft 


It is apparent from Equations 5 and 
that the static bottom-hole pressure 
charts are merely a special form of the 
flowing charts in which the “B” term 
is equal to zero 


7 


Application of Charts 

In using the charts one finds the 
wellhead pressure on the ordinate and 
proceeds parallel to the slightly in- 
clined line to the well depth of interest 
The weight of the flowing gas column 
is shown as the parameter. Eleven illus- 
trations of the computations required 
have been made (Table 3). 

Although the charts apply directly 
to 242 in. tubing (2.441 in. ID) they 
may also be used for flow through tub- 


ing or casing of other diameters. In 
referring to Equation 7 clearly the cal- 
culations may be applied to any size 
flow string provided Q D*.°°* is the 
same as that shown on the inset of the 
chart. An alignment chart may be de- 
veloped showing equivalent flow rates 
in 242 in. tubing (Fig. 6). Using the 
center vertical line as the pivot, a flow 
rate of 10 MMscf per day through 3.0 
in. ID tubing is equivalent to a flow 
rate of near 6 MMscf per day through 
2'2-in. tubing (2.441 in. ID). Conse- 
quently, to use the developed charts 
for estimating bottom-hole pressure for 
other than 2'2-in. tubing, the flow rate 
should be converted to the equivalent 
rate through 2'2-in. tubing and the 


TABLE 2. Effective Diameters of Annular Flow Strings. 


Nominal 


Casing Siz 


Casing Casing 
Weight ID 
in lb/ft ul 
1", S 1 iw) 


Nominal 


lubing Size 


rubing lubing 
Weight Oop 


solution obtained with the aid of the 
charts. 

An effective pipe diameter for flow 
through the annulus can be calculated 
from Equation 9. (See tables.) 

Observed and calculated bottom-hole 
pressures for a 6830 ft gas well pro- 
ducing a 0.6127 gravity gas through 
2'4-in. tubing may be compared (Table 
3). The difference between the observed 
and calculated bottom-hole pressure is 
within 0.30 percent of the bottom-hole 
pressure for eight out of nine condi- 
tions. The maximum difference is 0.547 


percent 


Discussion 

The procedure which has been de 
veloped for calculating the flowing 
bottom-hole pressures of gas wells ap- 
pears to be within the precision of some 
bottom-hole 
conditions. It is known that in many 
cases liquid begins to form as the gas 
flows up the tubing and the effect of 
this condensate on the pressure drop 
is not known with certainty. If the tub- 
ing is corroded, or partially plugged, 
it appears unlikely that the charts can 


be used to compute a precise bottom- 


instruments for certain 


hole pressure 
Afi - solving a few problems where 
othe, .nan 2'2-in. tubing is used it will 
“«. .¥ be apparent that the charts can 
ed to calculate pressure where the 
ng consists of two or more pipe 
Sizes 
he Railroad Commission of Texas 
has approved the use of the charts as 
an optional method for calculating the 
deliverability required for proration 
purposes. The bulletin containing the 
136 figures for estimating static and 
flowing bottom-hole pressures may be 
obtained by writing the Director, Texas 
Petroleum Research Committee, A&M 
College of Texas, College Station, 
Texas, and requesting Bulletin No, 72 
The price Is $5.00 
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TABLE 3. Comparison of Calculated and Flowing Bottom-Hole Pressures. 


Conditions: 22-in. tubing; Depth 


Wellhead 
blow Rate emp 
Mmefd 
shutin OS hr 
1 OS 
} OS 
5 44 
») 
1h 


lr ivers 
Number 


a3 
503 
O5 
O45 
shutin | hr 


6830 ft: 


BHI 1711 Gas gravity 0.6127 


Measured 
emp Wellhe Bottom-Hok 


Gradient Pressure Pressure 


| (ni) ft 


>rPRC 
Bottom-H« 


rressuret 


psig 


uy 
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work and the Research Committee for 
permission to publish the results. 


Appendix 
Equations showing the energy bal- 
ance for one pound of fluid flowing 
have been presented many times, and 
were recently presented by Poettman 
for application to tubing problems.'* 


\ 

W, + W, + ah +5 + (vaP = 0 
2g 

(1) 


For gas flowing in tubing the kinetic 
energy term is trivial and external work 
is zero. The irreversible energy loss W, 
is expressed by Fanning’s equation: 


Ww. 4f Ly 
22g D 
Ihe friction factor “f may be ex- 
pressed by an empirical equation based 
upon experiment. For an _ absolute 
roughness of 0.0006 in. the friction 
factor equation Is 


(7.7302 1O*) (4 
(Q ) (5.954) 
(3) 


Ihe velocity is expressed by an equa- 
tion of the type 


Cr ari e, & 


AP 


(4) 


Substituting Equations 3 and 4 into 
Equation | and rearranging to finite 
differences result in 


ata P. BT, Z 
. cm 2 


Where 


and 

B 

(2.94409 & 10°) (Q )(T.9°053.241) 
(D »(G ) (P.*) 


For flow through the annulus and 
making use of the concept of the hy- 
draulic radius for the diameter term in 
the Reynolds number 


D (D D.) 


(9) 
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soTTOM HOLE TEMP 
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PRESSURE - PSIA 


SURFACE 


1935 


Segag + | 761 «0" 


BO rT. Fo Cs 
74°—MEAN ANNUAL SURFACE TEMP DEPTH-PEET FLOW RATE, Q+ 6 MMCF 
GAS GRavITY + 0 700 
THERMAL GRAD * 20°F /1000 FT FLOWING BOTTOM HOLE PRESSURE CHART 
FIG. 5. Typical flowing and static bottom-hole pressure chart from the intermediate 
pressure range of charts. 
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MMCFD INCHES 


EQUIVALENT FLOW RATE THROUGH 
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FIG. 6. Alignment chart gives equivalent flow rate in 2'/2-in. tubing for pipe from 2 to 3'/ 
in. in diam, 


Constants for Calculations 1000 Ft Increment 
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Nomenclature 


v 


specific volume of flowing fluid, 
cu ft per Ib 
pressure, Ib per sq ft 


= difference in height above 


datum plane, ft 


kinetic energy change of one Ib 
of flowing fluid, v equals veloc- 
ity in ft per sec and g, = 32.174 
Work done by the fluid as to 
surroundings (similar to driv- 
ing a turbine in the tubing) 
Energy losses due to frictional 
resistance 

length of flow string in ft for 
vertical flow, Ah = L 


the integrated average velocity, 


ft per sec 

friction factor, dimensionless 
Compressibility factor 
Gas constant, 1544 for 
units used 

Temperature R 

Average molecular weight 
of gas 

Pressure, lb per sq ft 

(or psi as case may be) 
P 


P. 
T 
T. 


Pseudo reduced pressure 


GBOCOCOGO® 


OIL FIELD TYPE 


Heavy-Duty 
LONG LIFE 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


POWER 
TAKE-OFF 


Provides 


THESE EXCLUSIVE ADVANTAGES 


Designed to meet the needs of Oil Field and other rugged 


service 


Eliminates the Pilot Bearing 


this ROCKFORD Extra Heavy-Duty POWER TAKE-OFF 


Heavy Duty 
Over Center 


Release Bearing sealed for life. Main Bearings run in an 


oil bath 
Main Bearings are 40,000 hour type 
aleliloll-t Me OlOLO Molo ile Ml -1-11m Mele ler) 


Out-Board Bearings and Flexible Couplings eliminated 
Furnished with Single or Double Plate, Organic or Morlife 


faced Gear tooth Type Clutches 


SEND FOR THIS HANDY BULLETIN = 
Gives dimensions, capacity tables and complete /==, 
specifications. Suggests typical applications, 


ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A, —__ 


Export Sales 


Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 


6800COGE 
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ADVERTISED PRODUCTS. SE 


FOR FURTHER INFORMATION ON 


READER SERVICE CARD 


= Pseudo reduced temperature 
, = Pseudo critical pressure 
= Pseudo critical temperature, 
deg F absolute 
Pounds gas flowing per second 
Cross sectional area of 
flow path, sq ft 
Million cu ft per day of gas 
at 14.65 and 60 F 
= diameter of tubing ft 
= (P,—P,) =P, (4P,) in psia 
= gas gravity (air = 1) 
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Security rock bits continue to make sales 
history. That’s because with Security bits you 
get the right design, metallurgy, construction — 
advantages that permit you to drill deeper, 


faster, with longer bit life. 


Choose from Security’s complete line of rock 
bits — more than 1120 types, sizes, variations — 
the right bit for every job. Ask a Security 
representative for the facts that make 
Security the first choice for drilling econ- 
omy. Write for Security's rock bit catalog — 
and before you drill the next well, get the facts 
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about Security bits. Like thousands of other oil- 


men, you'll save when you depend on Security 


4 OF >, 
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PRECISION BITS SINCE 1931 


Aveileble Threwgh Your Faverite Accredited Supply Stere 


California; Menchester, England 


3400 W. Illinois, Dalles, Texes 


PLANTS Dallas, Texas; Whittier, 
SECURITY ENGINEERING DIVISION 
EXPORT OFFICE Post Office Box 13647, 
CANADA Security Engineering Canada, Ltd., Edmonton, Alberta, Canada 


OVERSEAS 


Dallas, Texas 


Security International (€. A., Coracas, Venezuela; London, England 


FOR F RTHER INFORMATION ON 
ED PRODUCTS. SEE READER SERVICE CARD 
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Here’s a simple gravimetric. . . 


Analysis of oilfield brines permits identification of intrusive 
waters and general geochemical correlations based upon the nature 


P 420.114 


and concentration of the constituents. Potassium content 
can be determined in this satisfactorily accurate method of analysis 


A. Gene Collins and J. Wade Watkins, Petroleum Experiment Station, Bureau of Mines, Bartlesville, Oklahoma 


A STUDY OF TRACE AND MINOR 
CONSTITUENTS of oilfield brines has 
pointed out the need for a rapid, re- 
liable analytical method of determining 
potassium in concentrated brines. Po- 
tassium is one of the minor constituents 
of oilfield brines. Instead of being 
determined and reported separately, 
it often is included with the calculated 
sodium in reporting the results of 
brine analyses 


Natural Occurrence 

Potassium is an alkali metal which 
belongs to the main constituents of the 
upper lithosphere™ and is strongly litho 
philic. The percentage of potassium in 
the igneous rocks of the earth’ is 2.59 
Potassium compounds often are dis 
solved before sodium compounds, how 
ever, they do not remain in solution 
because they are largely adsorbed by 
and enriched in clays. In sea water and 
oilfield brines only a small part of the 
originally dissolved potassium remains 
in solution 

Many oilfield brines contain propor- 
tionaiciy higher amounts of potassium 
than sea water. Rankama and Sahama 
and Krejci-Graf® suggest that the po- 
tassium in oilfield brines may be of 
organic origin, formed by the same 
processes responsible for the forma- 
tion of petroleum. The average amount 
of potassium in some Rumanian oil- 
field brines has been reported as 5.67 
percent of the total dissolved solids, 
as compared with 1.09 percent in sea 
water. The concentration of sodium 
in these brines is reported as 32.85 
percent, aS compared with 30.17 
percent in sea water 


B-94 


Testing Methods 

Several methods were investigated 
for determining potassium in complex 
brine solutions and were rejected for 
various reasons. A method employing 
potassium chloroplatinate' requires 
that all metals other than sodium and 
potassium (plus sulfates and phos- 
phates) be removed. When the potas- 
sium perchlorate method'' is used, 
sulfates must be removed, there is the 
ever-present danger of explosion, and 
the brine must be evaporated to dry 
ness. In the dipotassium sodium cobalt 
initrite method'* it also is necessary to 
evaporate the brine to dryness, and the 
method is not sufficiently accurate. Al- 
though emission spectroscopy might be 
employed, many laboratories do not 
have the facilities for such a method 
and it is likely that preliminary sepa- 
rations might be required to assure 
desirable accuracy. Most chemical 
methods of determining potassium in 
aqueous solution require lengthy, te 
dious manipulations to separate the 
large amounts of sodium from the 
lower amounts of potassium to obtain 
the desirable accuracy 

The method described herein was 
adapted from earlier research by other 
investigators and is based on the fact 
that potassium tetraphenylboron'® is 
relatively insoluble in water, whereas 
sodium tetraphenylboron is quite sol- 
uble. When sodium tetraphenylboron 
is added to a brine, potassium is se- 
lectively precipitated as potassium 
tetraphenylboron, even in the presence 
of high concentrations of sodium. 

A solution of 3.4 percent of sodium 
tetraphenylboron in water serves as 
the precipitation reagent, which should 


be perfectly clear. Kohler‘ recommends 
shaking the reagent with aluminum hy- 
droxide, which facilitates purification 
of the reagent. After complete precipi- 
tation of potassium, the filtrate should 
contain about 0.2 percent of the 
reagent. Higher concentrations rende! 
washing more difficult and increase the 
cost of the procedure 

Rudorff and Zannier 
better agglomeration and improvement 
of filtering could be obtained by adding 
30 to 50 1 of 0.2 — N aluminum chlor 
ide solution. Settling of the precipitate 
may be speeded in this manner; how 
ever, aluminum chloride will produce 
high results if the pH is high and 
precipitation takes place at high 
temperatures 

The precipitation of alkali metals 
us tetraphenylboron compounds was 
studied by Geilman and Gebauhr’, who 
determined the solubility of potassium, 
rubidium, and cesium tetraphenylboron 
compounds in moles per liter of water 
at 20 C as being 1.5 10*,4.5 « 10 
and 2.9 « 10°, respectively. The solu 
bility of the precipitates reportedly was 
decreased considerably by the presence 
of excess reagent. A pH of 4 to 5 was 
recommended for optimum precipita- 
tion, as a higher pH gave low results 
and a low pH gave high results. 


observed that 


Because of the solubility of potas 
sium tetraphenylboron in pure water, 
it must not be used as the wash solu 
tion'. Raff, Brotz", and Spier’? recom- 
mend the use of water rendered acid 
with acetic acid as the wash solution 
Flaschka*, Kohler‘, and Sporek 
recommend potassium tetraphenyl- 
boron and water as the wash solution 
rhe precipitate can be dried at 110 to 
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BALL CHECK VALVE, Fig. 4632 
BOLTED 
Ratings: 600 psi at POOF (2000 Ib WOO) _ 


hey te - 
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You get longer valve life with... 


Edward Check Valves 





for petroleum services 


For the many petroleum services 
from oilfield to refinery where pro- 
tection against flow reversal is re- 
quired, Edward furnishes a complete 
line of forged steel check valves for 
horizontal or vertical installation. 


EDWARD BALL CHECK VALVES are 
specially designed to provide rugged, 
shock-free service where liquid or 
heavy viscous fluids are piped. The 
stainless steel spring (1 above) is 
sized and rated to give positive seat- 
ing with heaviest of fluids. And the 
ball disk (2), made of EValloy 16% 
chromium stainless steel for tight 
seating, can be easily replaced when 
needed. 

EDWARD PISTON CHECK VALVES 
also give freedom from shock or vi- 
bration, plus streamlined body de- 
sign for full flow area and low pres- 


PISTON CHECK 
VALVE, Fig, 3578 
UNION BONNET 
Ratings: 1500 psi 
ot 850F 

(3600 ib WOG) 


FOR FURTHER 


sure drop. Exclusive disk guide and 
spring loading allow for quick, 
positive seating. 


LONG-LIFE FEATURES— Here are just 
afew design characteristics that make 
Edward check valves your best buy 
for petroleum services: 


@ your choice of screwed, socket welding or 
flanged ends 


rugged bodies of specially heat treated 
forged steel 


strong spring of stainless steel for sure 
closing action 


corrosion-proof stainless steel seats, and 
stainless steel piston disks or ball disks 


union, screwed, or bolted bonnet available 


Edward builds a complete line of 
“ast and forged steel valves for pres- 
sures to 10,000 lbs, with flanged, 
screwed, socket or butt welding ends. 
For additional information, see your 
favorite distributor, or write Edward 
Valves, Inc., 1220 West 145th Street, 
East Chicago, Indiana. Subsidiary of 
Rockwell Manufacturing Company. 





EDWARD STEEL VALVES 


another fine product by 


ROCKWELL® 





INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


130 C; however, most investigators do 
not recommend drying the precipitate 
at a temperature higher than 125 C. 
The precipitate is readily soluble in 
acetone and other organic solvents. 


Apparatus 
The following apparatus is used in 
the present method: 
Conical flasks, 250-ml 
Ice-water bath 
Centigrade thermometer 
Sintered-glass crucibles, No. 4 po- 
rosity 
Vacuum pump 
Vacuum flask and crucible adapter 
Oven capable of heating to 120 C 


Reagents 

All reagents used in this investigation 
were analytical grade, and all solutions 
were prepared with distilled water. 

Standard potassium solution. Dis- 
solve 1.9068 grams of potassium 
chloride in water, and dilute to 1 liter; 
1 ml of this solution contains 1 mg of 
potassium. 

Synthetic brine solution. Dissolve 60 
grams of sodium chloride, 15 grams 
of magnesium chloride, 5 grams of cal- 
cium chloride, and 10 grams of sodium 
sulfate in 1 liter of water. 

Aluminum hydroxide, 1 M. Dissolve 
15 grams of aluminum hydroxide in 
water, and dilute to 100 ml. 

Aluminum chloride, 0.2 N. Dissolve 
0.889 gram of aluminum chloride in 
water and dilute to 100 ml. 

Sodium tetraphenylboron solution. 
Dissolve 3.4 grams of sodium tetra- 
phenylboron in water, and 5 ml of 1-M 
aluminum hydroxide, and dilute to 100 
ml. This reagent should be mixed well 
and filtered through a No. 4 porosity 
crucible immediately before being used 

Wash solution. Add 3 ml of sodium 
tetraphenylboron solution to 0.5 ml of 
acetic acid, and dilute to 100 ml with 
water. 

Hydrochloric acid, 1 N. Add 180 
ml of concentrated hydrochloric acid 
(density 1.10) to water, and dilute to 
1 liter. 

Methyl red indicator. Dissolve 0.1 
gram of methyl red in ethyl alcohol, 
and dilute to 100 ml with ethyl alcohol. 


Experimental Procedure 

During experimental evaluation of 
the method, known amounts of potas- 
sium were added to a synthetic brine 
to yield final potassium concentrations 
ranging from 100 to 1000 mg per liter, 
and potassium was determined as: 
Pipette 25 ml of the sample into a 250- 
ml conical flask, adjust the pH to 4-5 
with 1-N hydrochloric acid, using 
methyl red as the indicator, and boil 
the solution to remove any ammonia. 
Add three drops of 0.2-N aluminum 
chloride and place the flask in an ice- 
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ADVERTISEMENT 


AERO HUNTS OIL DOWN UNDER 


New Australian airborne magnetometer survey for Magellan 


Petroleum Corporation will cover 30,000 square miles 





Longbeach o 











QUEENSLAND 


Clermont 





Brisbane 














Map shows 30,000 square mile area in Australia being surveyed by Aero Service Corpo- 


ration for Magellan Petroleum Corporation. 


Operating from two bases in 
Queensland — Charleville in the 
north and Longreach in the south 
—Aero Service crews are at work 
right now mapping petroleum con- 
cessions in a 30,000 square mile 
area of north central Queensland. 
The survey is being performed for 
Magellan Petroleum Corporation. 

The high sensitivity Gulf air- 
borne magnetometer, Mark III —a 
proved reconnaissance tool — is be- 
ing used to determine the thickness 
of sedimentary sections of the 
area. An Aero spokesman explained 
that the would also 
point out areas of unusual interest 
where anticlinal structures may be 
present. 

The survey is being flown at an 
altitude of 2,000 feet. Flight lines 
are spaced at 3 miles, in an east- 
west direction. Magnetic data are 


instrument 


ae 


Aero’'s DC-3 (above) is shown with Gulf 
high-sensitivity Mark Ill magnetometer 
trailing from aircraft. 


being compiled at a 10 gamma in- 
terval, on maps at a scale of 1 inch 
= 2 miles. First maps are sched- 
uled to be delivered by Aero Serv- 
ice crews about 45 days after com- 
pletion of the survey. 

This survey 


aerial represents 


Aero’s second major surveying job 
in Australia. A few years ago Aero 
crews made an aerial survey of over 
80,000 miles of Australian desert 
Aero experience is world-wide: 
from Alaska to the Spanish Sahara, 
Aero crews are carrying out air- 
borne Aero 
representatives will be glad to pro- 


geophysical studies 
vide complete information on the 
experience and capabilities of the 


Flights over featureless terrain are guided 
by Radan® doppler navigation. Survey 
plane is brought to starting point elec- 
tronically. Maps or photos are not re- 
quired. Pilot flies with guidance of Pilot's 
Direction Indicator. 


company. Crews are ready to un- 
dertake new assignment anywhere 
in the world. Find out how these 
“on location” crews can cut mobili- 
zation costs. 

Aero Service's fully integrated 
mapping services include airborne 
magnetometer surveys, geophysical 
interpretation, aerial photography, 
photo interpretation, photo mo- 
saics, pipe line surveys, relief mod- 
els and topographic plans. It em- 
ploys the Gulf magnetometer and 
RADAN,* Shoran, Lorac, Raydist 
and Decca plane-positioning sys- 
tems. 

Aero’s representative in Australia 
is M. H. Laurence, P. O. Box 6, 
Hurstville, New South Wales. In 
Europe and North Africa, W. P 
Des Laurier at 20 Albert Embank 
S.E. 11, is Aero’s 


representative. World headquarters 


ment, London 
of Aero Service Corporation are 
located at 210 East Courtland St., 
Philadelphia 20, Pa., U.S.A. 





MAGCOBAR 
TECHNOLOGY 


cuts the cost of drilling. At 
Magcobar, drilling mud is a 


scientifically designed combina- 








tion of chemicals engineered to 
meet your drilling conditions as 
they occur and to result in the 
lowest possible over-all drilling 
cost. And with Magcobar you 
get the right drilling chemicals 


used right — backed by chemists, 


reservoir engineers, and labora 


tory facilities. All of this... 


==> Here’s how 





Lowers Mud Costs 








MAGNET COVE BARIUM CORP 





T-8° 
compound is a one-package 
additive which builds and main- 
tains a shale control mud. Proper 
use results in lower mud cost, 
greater hole stability, and more 


uniform properties 


ONE WIT 


GUATEMALA: 
. P. Martin, Apartado 1351 
Guatemala City 
MEXICO: 

Magcobar de M AIC 
Edificio ¢ n 1) 
Montert N. I 
WEST INDIES: 
Alstons Limited, Airmail P. O. Box 
600 Port of Spain, Trinidad, W. I. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


HELPS 
OPERATORS 


with drilling fluids that reduce 
or prevent damage to the pay. 
Often, completions are quicker, 
production higher, and there is 
less need for expensive stimula 
tion work. Because of Magco 
bar’s advances in drilling mud 
technology, today’s wells are 
worth more to the operator and 
cost less to produce than similai 
wells only a few years back. But 
Magcobar also... 


Magcobar cuts 
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HELPS 
CONTRACTORS 


to cut total drilling costs by 
using the right mud products 
Magcobar products and 
engineering in partnership with 
the 
drilling, greater 


right. 


result in faster 
safety, and a 
more profitable operation. Mag 
cobar technology 


contractor 


helps by re 
ducing friction to increase the 
life of mud pump parts, reducing 
wear, 
drive 
and engines. Helps... 


drilling cos 


load on 
system, 


torque, swivel 


chains, rotaries, 
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TO MAKE FASTER 
PENETRATION 


to cut the cost per foot of drill 
ing. Faster penetration means 
Savings in bits, fewer round trips, 
and fewer operating hours. But 
the problem of fast drilling is 
only partially one of chemicals. 
That is why more and more 
drillers call Magcobar engineers 
before This combina 
tion of Magcobar products and 


Starting. 


planned engineering means 
faster drilling, greater 
and higher profits. 


safety, 


ts around the world... 








Magcobar 
Soto 


SPERSENE 


a chemically modified lignosul- 
fonate, is a highly effective 
thinner in gyp. lime, and salty 
muds. It is readily soluble in 
fresh or salt waters. It lowers 
viscosity more effectively, at less 
cost, than many of today’s lead- 





ing thinners. 


NOLOGY 


United Kingdom 
Magcobar Division, 
Dresser (Great Britain) Ltd. 
197 Knightsbridge Road 
London, S.W. 7 


INTERNATIONAL SALES: 
Magnet Cove Barium Corporation 
P. O. Box 6504 
Houston, Texas, U.S.A, 








Magcobar 


ORILLING MUD SERVICE 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 








METROL' 
Well Testers 


Model 30WT-0106S — 
5CV-SCV Skid 
Mounted Well Tester, 
125 psi W.P. 


Model 20WT-.1407T — 
2'/, FV Trailer Mounted 
Well Tester, 1440 psi 
Ww.P. 


® Registered 
U. S. Patent Office 


METROL Well Testers are oil and gas separators with oil, gas, and/or water 
meters piped on them for separating and measuring production from oil and 
gas wells. Sizes available are 16, 24, 30, 36, 48, 60, and 72-inch diameter 
with 6’ to 20’ shell lengths in 125, 300, 600, 1200, 1500, 2000, 2400, and 
3000 psi W.P. These units will handle from zero to 20,000 BPD. 


Available in both skid and trailer mounted models and in both two phase 
(liquid and gas) and three phase (oil, gas, and water). 


METROL Vol-U-Meters® can be furnished as the oil and water meters or 
if preferred, positive displacement meters can be furnished. 


Well Testers are used for: Gas-oil ratio tests — Periodic production tests 
— Marginal well tests — Potential tests — Producing multiple-completed wells 
into common battery — Tax and royalty payments — Test separators at tank 
batteries and Automatic lease operation. 


Submit your metering and testing problems to OIL METERING AND 
PROCESSING EQUIP. CORP. for the most practical and economical solution. 


One year warranty on all METROL 
equipment against defective materials 
and workmanship. 


Competent Sales and Service Repre- 
sentatives located in all major oil areas. 











water bath at 0 C for 20 minutes. Add 
10 ml of sodium tetraphenylboron so- 
lution (previously cooled to 0 C). Swirl 
the mixture, and replace the flask in 
the ice-water bath for 5 minutes. Filter 
the precipitate through a No. 4 porosity 
sintered-glass crucible, using a mini- 
mum amount of cold wash solution to 
transfer the precipitate from the flask 
to the crucible. Wash the precipitate 
with a maximum of 50 ml of wash so- 
lution, and dry to constant weight at 
120 C. 


Calculation: 
Wt of precipitate x 109,113 
MI sample 
= mg/liter K 


Interferences 

Cesium, rubidium, mercury, and 
ammonium ions can interfere in this 
method. The ammonium ions are re- 
moved, however, and the other ions 
mentioned are seldom present or are 
present in such minute concentrations 
that the error introduced in negligible. 


Discussion 

The precision and accuracy of the 
method were calculated from the re- 
sults obtained by analyzing duplicate 
samples of synthetic brines containing 
concentrations of potassium ranging 
from 100 to 1060 mg per liter. The 
analytical data were used to calculate 
a precision of + 3.1 mg per liter and an 
accuracy of +4.62 mg per liter. 

Samples of oilfield brines selected 
at random also were analyzed in du- 
plicate. The concentration range of 
potassium in these samples was found 
to be from 105 to 1035 mg per liter. 
The analytical data indicated a pre- 
cision of + 6.31 mg per liter. 

These data indicate that, considering 
the convenience of the method and the 
range of concentration of potassium 
that may be expected in oilfield brines, 
the precision and accuracy are accept- 
able and the effect of interferences is 
not great enough to cause gross errors 
in results. 
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There is 
a difference 
in steel tanks 


Welded or bolted steel tanks may look alike, but just install an 
inferior tank on your lease. You'll see the difference a quality steel tank can make 
your operation—and quick. So, why not be satisfied from the start? 
Specify Tysco welded or bolted steel tanks, they cost no more. 


ASTM Tysco welded or bolted steel tanks are built from 
AP] certified ASTM steel to API specifications. 


Every tank produced by Tysco is warranted to pass your 
insurance company’s inspection. 


Each production phase of a Tysco steel tank, from layout to final 
painting or galvanizing, is a quality controlled manufacturing procedure. 
In fact, Tysco quality goes even further... 


1? 


For whether you buy one tank or a battery, you always get the benefits of Tysco’s 
unmatched customer service. The next time you need a welded or bolted steel tank, call 
your Tysco sales engineer — get equipment and service satisfaction from the start. 


€> I VSON SMITH CO... aha 


000 HEMPSTEAD HIGHWAY - P.O. BOX 7398 ~ HOUSTON 8 TEXAS + UNderwood 9-1425 
SERVING INDUSTRY WITH QUALITY PRODUCTS, DEPENDABLE SERVICE 


Pe Lh Me oot 


FOR FURTHER INFORMATION ON 
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“PATENTED 


an exclusive feature on 
MID-CONTINENT AE RIG DRIVES 


The Mid-Continent AE Rig Drive is a development 
of the Swinging Compound, a patented Mid- 
Continent feature. Swinging Compounds simplify 
the addition of engines, and makes possible moves 
without opening compound cases, draining oil, or 
“breaking” chains. Simply by pivoting Swinging 
Compounds to a vertical locked position, the units 
are ready to move to the next location. Designed 
for two, three, or four engines totaling 800 to 
2400 horsepower, all compound case assemblies 
are identical for any combination. There is an AE 
Rig Drive to match your drilling requirements. 
Contact your Mid-Continent representative for com- 
plete information. 


RDI-9 











Scheduled for shipment to Argentina, this rig is equipped with 
a Mid-Continent 3AE Rig Drive including Swinging Final Drive, 
and Swinging Pump Drives for the maximum in flexibility and 


quick rig-up. 


MID-CONTINENT SUPPLY CO. 


MID-CONTINENT BUILDING ° 


FORT WORTH, TEXAS 


Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK 


THE WORLD‘'S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 


B 104 FOR FURTHER INFORMATION ON 
‘i ADVERTISED PRODUCTS, SEE READER SERV! 
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Focused Logging 
... by Schlumberger 


meets the challenge 


for greater efficiency 


in oil finding 


Schlumberger Focused Logging directs measurements into 


specific volumes of formation giving you 


e More reliable identification i porosity and saturation 


i 
@ Cost savine by reducine need for other evaluation 
meth ds 


A decade of research at Schlumberger has produced tive 


Focused Logging Methods. Each, fitted to the right bore 
hole and formation conditions, becomes part of a u 
oil-finding technique. Your Schlumberger engineer is 
trained and qualified to recommend the proper logging 
program tor your well 


THE EVES OF THe wf srry 


SCHLUMBERGER 





SO MANY EXTRA YEARS OF SERVICE 
WHEN YOU CHOOSE ORBIT VALVES 


Orbit Forged Steel ASA Class Valves installed in a gas separation facility located near Gibsland, Louisiana 


ASA CLASS OR API CLASS VALVES... 
QUALITY & SAVINGS ARE ALWAYS IN ORBIT! 


Dollar savings can be realized by specifying Orbit where ASA rated Orbit Valves can be used in production 


Forged Stel ASA Class Valves, where possible, in field piping — such as meter runs, manifolds, water flooding, 


production piping such as shown in the above photo. gas gathering systems. 

Orbit ASA Valves are priced considerably under API Our industrial sales and production sales departments 
rated Orbit Forged Steel Production Valves — which are, will be glad to make recommendations for the service 
of course, competitively priced with other makes of or services you have in mind — whether your require- 


production valves. There are other installations, too, ments are for ASA or API rated valves. 


WRITE FOR CATALOG 58-B COVER- ORBIT VALVE COMPANY 

ING ASA CLASS VALVES OR CATA- 

LOG 58-A COVERING PRODUCTION P. 0. BOX 699, TULSA, OKLAHOMA, Phone LUther 4-4761, TWX TU 925 

VALVES. WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApitol 8-6623, TWX HO 115 
DESSA, TEXAS, 402 West County Road, FEderal 7-2263, TWX ODESSA TEX 8706 
LAFAYETTE, LOUIS 3111 Cameron St., CEnter 4-3326; CASPER, WYOMING 


= ILS 5 / 414 South Elm Street, Phone 2-1324; EDMONTON, ALBERTA, CANADA, 7119 
: Ons ENTURY 104th St., Phone 391-283. WEST COAST REPRESENTATIVES: Charles Lowe Com 
HE WORKIN IN FREEDOM pany, 383 Fourth Street, San Fran Calif.; Marshall E. Niedecker Company 
pao” G FOR PROGRESS 785 Cherry Ave., Signal Hill, Calif. CANADIAN REPRESENTATIVES 

mpany, Ltd., Calgary, Alberta, 309 7th Avenue West; Amherst 


T REPRESENTATIVE: New York 36, N. Y., 500 Fifth Avenue, BRyant 9-2236 
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RUNNING TOUR with MEN in the INDUSTRY 





> Don L. Hall, geologist, has joined H. J. 
Gruy and Associates, Inc., Dallas. He has 
worked in the geological department of 
Sinclair Oil & Gas Company and Hill and 
Hill. Oil Onerators. 


D. L. Hall Lee Flood 


> Fred Whitaker, East Texas oil and gas 
operator of Carthage, Texas, has just an- 
nounced that Lee Flood, Houston, Texas 
has assumed duties as manager of opera- 
tions. Since 1954, he has been senior asso 
ciate affiliated with Bart De Laat and As- 
sociates. Flood has had more than 30 
years’ experience in all phases of the pe- 
troleum industry, specializing during the 
last 15 years on production and property 
development operations. Early in 1939, 
Flood joined the editorial staff of The 
Petroleum Engineer, in Dallas, specializ- 
ing in coverage of production and drill- 
ing practices in all parts of the world. 

> Lewis Martin Thompson has been 
named vice president in charge of the 
production department for Cosden Pe- 
troleum Corporation. He was production 
department manager since 1956. 

> John C, Capshaw, a reservoir engineer, 
has joined the John W. Mecom firm. He 
was formerly an exploitation engineer for 
Shell Oil Company. 

> James Maddox Jr., chemist at Texaco 
Inc.’s Bellaire laboratories, is the patentze 
of a recently issued patent, assigned to 
the company and covering improvement 
in geomicrobiological prospecting. 

> J. A. Golasinski has been advanced to 
manager of the Shell Oil Company’s 
Houston area gas department. He has 
been superintendent of operations since 
1954. 

> Dr. Howard A. Koch Jr., with the At- 
lantic Refining Company, has transferred 
to Atlantic’s reservoir engineering staff 
group as a senior reservoir engineer in 
charge of the secondary recovery unit. 
R. F. Cox was named area reservoir en- 
gineer for Atlantic’s East Texas-North- 
east Texas area 

> Albert F. Barrett has been appointed 
manager of producing and Arne Nielsen 
manager of exploration for the new Den- 
ver exploration and producing division of 
Mobil Oil Company. Nielsen was chief 
geologist of Mobil Oil of Canada and 
Barrett was vice president and general 
manager of Mobil Producing 

> Sam Grinsfelder, vice president in 
charge of exploration for Union Oil Com- 
pany of California, has retired with 37 
years of practical field experience both in 
the domestic and international fields. He 
will remain active as consultant for the 
company and maintain an office at Union 
Oil Center in Los Angeles 

> Carroll Mahoney has joined Core Lab- 
oratories, Inc., in Dallas, Texas, as a 
senior engineer in the engineering and 
consulting department. He was formerly 
with Texaco, Inc., in New Orleans. John 


Armstrong also joined that department 
as senior engineer, formerly being with 
Bell Brothers in Robinson, Illinois. Tom 
Carlson, who will also be a senior engi- 
neer, was formerly with Lone Star Pro 
ducing Company, Dallas 


> H. L. Mendenhall has been promoted 
to assistant chief geophysicist of Phillips 
Petroleum Company's land and geolog- 
ical department in Bartlesville, Oklahoma. 
He succeeds C. D. Hier who has been 
transferred to the international depart 
ment. Mendenhall has been technical as 
sistant to the chief geophysicist 


ys 


> J. D. Driskill Jr., has joined Bart De 
Laat and Associates as an associat 
engineer 

> Mayo Curtis, Tidewater Oil Company 
reservoir engineer for the firm's western 
division, has been named to the Flying 
A company’s production research group 
which is headquartered in Houston 
Texas 

> Frank Goldstone, manager of adminis 
tration and services at Shell Development 
Company's exploration and production 
research division in Housion, has retired 
after more than 37 years with Shell 





























WBifength is lost with the GT-AP! modification in 
“Hardy-Griffin Teflon’ sealed couplings. 
While recommended for all API tubing: 
casing applications, the GT seal is 
ly valuable where high pressure or 
shock is a problem. 
For tight seals in either couplings 
tegral joints, look to Hardy-Griffin, — 


HG - 


New lLeoder in Tubing 


Engineering for High Pressure and 


mum Clearence Comme 


HARDY-GRIFF! 
ENGINEERING CORPORA 


A Division of Atlas 
14522 South Main Street « 
Telephone: G 


ODESSA, TEXAS—Phone: & 
LA —Phone: EMerson 4-0666 
Phone: CEntral 2-6665; TU 


3-679). 


ii 
*DuPont’s Tetrafiuoroethylene as 
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FOR WATER FLOODING 
youre money ahead with 


+-M PUMPING eee . rt 


) 


F-M Inverted Pot-Type Turbine 
Injection Pumps—for lowest 
cost water flooding at pressures 
to 3000 psi., capacities to 50,000 
bbi. per day. 


F-M Turbine-Type Well Pumps— 
capacities to 30,000 gpm., pressures 
to 1500 ft. Sizes 4° through 48°. Water 
or oil lubricated. 





F-M Double-Suction Sin- 
le-Stage Centrifugal 
umps—for economical 

back washing and filter- 

ing operations at capac- 
ities and heads required. 








EE AS as cae 


F-M Diesel, Spark Igni- 
tion and Dual Fuel en- 
wy for pump drivers, 
to 3000 hp. Model 
38F5% O-P shown. 


F-M Westco Peripheral 
Pumps—for general 
purpose applications 
on low, medium or high 
head service. Capac- 
ities 10 to 200 gpm. 
- pressures to ft., 
Hie 1%" through 


F-M Electric Motors—designed for oil- 
field service. Ratings from % to 2500 hp. 
600 to 3600 rpm. Guarded Dripproof 
Motor shown. 





INTL Se ee FSS 


You cut costs and eliminate prob- 
lems all the way when you specify 
Fairbanks-Morse for both power 
and pumping! 

1 One source of supply speeds 
deliveries of every unit—lets you 
maintain schedules and meet 
emergencies! 

2 One source of responsibility as- 
sures fast, positive service and 
repairs—keeps you in operation! 


3 One source of engineering and 
manufacturing means matched 
performance of pump and driver 
—expert field-proven set-ups you 
can depend on for dependable 
output and economy! 

Get the facts on the broad F-M 
Oilfield line—write Fairbanks, 
Morse & Co., Oilfield Division, 
1713 N. Market St., Dallas 2, 
Texas, 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





DIESEL, DUAL FUEL AND GAS ENGINES « LOCOMOTIVES « ELECTRIC MOTORS © PUMPS e 
COMPRESSORS « GENERATORS ¢ SCALES « MAGNETOS « HOME WATER SYSTEMS 
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Running Tour 





H. F. Defenbaugh O. G. Simpson 


> Herbert F. Defenbaugh, division pro- 
duction superintendent at Midland, Texas, 
for Sinclair Oil & Gas Company, has been 
elected vice president for production and 
transferred to company headquarters in 
Tulsa. O. G. Simpson, Tulsa, executive 
assistant in the production department, 
becomes division production superintend- 
ent at Midland, succeeding Defenbaugh. 

William J. Rogers, assistant division 
production superintendent for Sinclair 
Oil & Gas has been 
promoted to assistant 
chief petroleum en- 
gineer in the general 
offices of the produc- 
tion department in 
Tulsa. He succeeds 
F. F. Wright, who 
earlier this year was 
named executive as- 
sistant in the explo- 
ration department. 
In his new post 
Rogers is assistant to 
Lloyd Holsapple, 
chief petroleum engineer. 


W. J. Rogers 


> Richard M. Morrow has been named 
district superintendent of Pan American 
Petroleum Corporation’s New Orleans 
district. He replaces J. L. Hoyt Jr. who 
has been transferred to Pan American's 
North Texas-New Mexico division and 
promoted to division production superin- 
tendent. Hoyt will be headquartered in 
Fort Worth, Texas. For the past year, 
Morrow has served as assistant division 
engineer in Houston, Texas. 

Personnel changes in the Rocky Moun- 
tain division producing department an- 
nounced are: John W. Phenicie has been 
promoted to assistant division production 
superintendent and Donald H. Falking- 
ham has been appointed division engi- 
neer, replacing Phenicie. 


> Three changes in the Texas-Louisiana 
Gulf Coast division exploration and pro- 
ducing departments are: Alvin R. Win- 
zeler named division exploration superin- 
tendent, replacing J. C. Johnston, who 
has been transferred to Tulsa as manager 
of exploration. J. C. McCarthy was named 
assistant division production superintend- 
ent, replacing George C. Wright, who has 
been transferred to the foreign subsidiary, 
Pan American International Oil Co. at 
New York City. C. A. Brooke Jr. is divi- 
sion geologist, replacing R. S. Tremaine, 
new geological research director at the 
research center in Tulsa. Phil H. Garrison 
will replace Brooke at New Orleans as 
district exploration superintendent. 


> Dr. J. F. Mason, Karachi, Pakistan, has 
been appointed staff geologist in Con- 
tinental Oil Company's foreign depart- 
ment, with headquariers in New York 
City. He has had wide experience in 
foreign oil exploration operations. Most 
recently, he has been exploration manager 
in Pakistan for Standard Vacuum Oil 
Company since 1956. 


THE PETROLEUM ENGINEER, November, 1959 





where engine 
dependability 


is vital! 











mu 


flangnek 
meter tubes 








the only lubricant that has 


over 35 years of proven superiority... 
a record of less costly maintenance, 
“down time”, stoppages and 

repairs than any other make. 





MARVEL extra-fine lubricant is 

: specifically designed to keep 

for flow measurment : KBE engines at peak efficiency under all the 
» 22 -. ; Wes) | (“engine-killing” conditions...in an 

in 8-inch size and above 7d oil field. 


l INSTALL A MARVEL 
INVERSE OILER 
TO BE SURE OF “ROUND- 


ORIFICE FITTING COMPANY THE-CLOCK” PROTECTION. 
INCORPORATED Feeds MARVEL Mystery Oil in 
exact proportion to engine speed 

and load. 








Houston, Texas © “ Los Angeles, California pi : 
P. 0. Box 19097 3352 Union Pacific Ave. Contact your jobber or Oil Well Supply House 


HOmestead 5-3451 ANgelus 9-9206 
MARVEL DIVISION 


Write for Daniel Cotalog Section "D vo» ~——- EMEROL MFG. CO., Inc. © 331 North Main Street, Port Chester, N.Y. 
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DRILL 
BITS 
PATENT PENDING 


INCREASES 
AVERAGE 


FT./HR. 
FROM 

1%’ T0 5.7 
IN 7000 FT. 
CANADIAN 
WELL 


In a recently completed hole in British 
Columbia a series of conven- 
tional rock bits averaged only 
from one to two feet per hour. 
The longest run was 31 ft.... 
the shortest 9’. 


At this point a Hycalog 
V-Door was run. From 6709’ 
to 7229’, it averaged 5.7 ft./hr., 
a performance so unbelievable 
that the string was pulled to 
check on the bit. Still in excel- 
lent condition, it was rerun. The 
balance of the run to 7734’ was 
completed ...also at an aver- 
age of 5.7 ft./hr.... and the bit 
was still in good condition. 


Let a Hycalog V-Door set 
a record on your next well. 
And include HyCaLoG WELL 
LOGGING and DriLt FUNCTION 
RECORDING. 


Hycalog. inc. 
S505 AERO DRIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL 
O'L PRODUCING AREAS 





TMT BOOKS ' | 


Petroleum Geology 
SECOND EDITION 
By KENNETH K, LANDEs, 
University of Michigan 


Three-fourths rewritten, the new | 
edition’s theme is the geological occur- 
rence of oil and how it can be found 
in commercial deposits. Also covers 
theory of evolution of oil and tech- 
niques of exploration. Includes a 
valuable chapter on reservoir seals, 
many case histories. 

1959. Approx. 495 pages. Prob. $10.75 


2. The Sea Off 
Southern Cali fornia 
A Modern Habitat of Petroleum 


By K. O. Emery, 
University of Southern California 


Develops relationships among physiog- 
raphy, structure, water, sea life, and 
ocean sediments — then shows their 
influence on origin, migration, and ac- 
cumulation of oil. Ready December 
1959. Approx. 384 pages. Prob. $12.50. 


3. Industrial Complex 
Anal ysis and 
Re gi onal Develo pment 


A Case Study of 
Refinery Petrochemical-Synthetic 
Fiber Complexes in Puerto Rico 


By Wa ter Isarp and EuGEN! 
SCHOOLER of the Univ. of Pennsyl- 
vania and THomas Vietoriz, United 

Nations. 


Develops a technique for comparing 
locational advantages and disadvan- 
tages relative to the operation of a set 
of strongly interrelated industrial 
activities. A Technology Press Book, 
M. I. T. Approx. 336 pages. Prob. 
$10.00. 


TRIAL ORDER - — — amg 

JOHN WILEY & SONS, Inc. | 

440 Fourth Avenue, New York 16, N. Y. | 
oa I 

1 Send books circled on 10 days’ approval. | 


Within 10 days of receipt I'll remit full 





price plus postage or return books postpaid. 


Name 


Check the 
advantages 
you enjoy 
with a 


personal 


Subscription to 


The Petroleum 
[Engineer 


1 YOU GET EACH ISSUE 
DIRECT —no waiting your 
turn to read a copy shared with 
others. Each issue is handy 
when you need it, where you 
need it. 


[] YOU CAN CLIP AND FILE 
ARTICLES — four out of five 
subscribers do. THE PETRO- 
LEUM ENGINEER is the 
engineering — operating man’s 
prime reference for up-to-date 
information. 


] YOU NEVER MISS AN ISSUE 
—efficient mailing service keeps 
issues coming to you promptly 
when you change your address. 

A personal subscription costs less 
than a penny a day... 


Mail envelope 
inserted in 
this magazine 
to begin your 
subscription to 
THE PETROLEUM 
ENGINEER ... 
edited expressly 


for you 





| 

I | 
1 | 
i | 
1 | 
1 | 
| 


DIAMOND BITS DIAMOND CORING 
WELL LOGGING CORE ANALYSIS 
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Running Tour 


>» C.S. Killgore, Houston, Texas, has been 
promoted to manager of exploration for 
Continental Oil Company's central region, 
with headquarters in Oklahoma City. For- 
merly assistant regional geologist for Con- 
oco’s southern region, he succeeds B. B. 
Colley, who is transferring to Tripoli, 
Libya, as exploration manager for Oasis 
Oil Company, an affiliate of Continental 
Oil Company. 





> R. M. Wilson, assistant manager of the 
Shreveport, Louisiana, production divi- 
sion of the Ohio Oil Company, has been 
appointed assistant manager of the com- 
pany’s Casper, Wyoming, production divi- 
sion. He succeeds N. E. Trumbull, who 
recently transferred to the general offices 
at Findlay, Ohio, as a senior planning 
associate in the forward planning division. 


> R. L. Perrine has been appointed asso- 
ciate professor of engineering in the De- 
partment of Engineering, University of 
California, Los Angeles. He has been 
with the California Research Corporation 
in petroleum production research. 


> R. L. Inglish, regional operating super- 
intendent in the Southwest division, has 
retired after over 40 years of Sun Oil 
Company service and is succeeded by 
H. P. Aston, who was assistant regional 
superintendent at Dallas 


> Ray B. McGuire of Kilgore, a veteran 
of more than 40 years in the oil industry, 
retired September 30 as district superin- 
tendent of Tidewater Oil Company’s East 
Texas District. He has been East Texas 
district superintendent for the past 15 
years. 





Statement Required by the Act of August 24, 
1912, as Amended by the Acts of March 3. 1933, 
and July 2, 1946 (Title 39, United States Code, 
Section 233) Showing the Ownership, Manage- 
ment, and Circulation of 
THE PETROLEUM ENGINEER 
Published monthly, semi-monthly in July, at 
Dallas, Texas, for October 1, 1959 
1. The names and addre<ses of the publisher 
editor, and business managers are 
Publisher: The Petroleum Engineer Publish- 
ing Company, 800 Davis Bldg., Dalla«, Texas 
Editor: J. E. Kastrop. 800 Davis Bldg 
Dallas, Texas 
Business Manager: Joe B. Woods, 800 Davis 
Bldg., Dallas, Texas 
2. The owner is: (If owned by a corporation 
its name and address must be stated and alvo 
immediately thereunder the names and addresses 
of stockholders owning or holding 1 percent or 
more of total amount of stock. If not owned by 
a corporation, the names and addresses of the 
individual owners must be given. If owned by a 
partnership or other unincorporated firm, its 
name and address, as well as that of each in- 
dividual member, must be given.) 
American Security Life Insurance Company, 
Marshall, Texas 
Fidelity National Life Insurance Company 
403 South Akard. Dallas, Texas 
Investors Life Insurance Company, 403 South 
Akard. Dallas, Texas 
3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mort- 
gages, or other securities are (If there are 
none, so state.) 
Reserve Life Insurance Company, 403 South 
Akard, Dallas, Texas 
4. Paragraph 2 and 3 include, in cases wher: 
the stoc’holder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting ; 
also the statements in the two paragraphs show 
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upon the books of the company as trustees, hold 
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Joe B. Woods, Business Manager 
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day of October, 1959 
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Notary Public, Dallas County 
(My commission expires June 1, 1961) 











for BEST " ---use ONLY 


SERVICE and HERCULES 


LONGEST £” CONE-SHAPED PACKING 


+4 


WEAR... W@# RINGS in ALL Hercules 
Duplex Polished Rod 
Stuffing Boxes 


ANOTHER 
IMPROVEMENT 


After months of exhaustive field tests, HER- 
CULES is now including a NEW, SOLID 
Split Bottom Cone Packing Ring in each set 
of HERCULES Cone Shaped Packing Rings 
at no extra charge. This new Split Bottom 
Cone Ring is solid, providing greater contact 
with the polished rod and a more substantial 
base for the upper Packing Rings, resulting 
in longer packing life. A complete set of 
HERCULES Cone-Shaped Packing Rings now 
consists of three Regular and one new Split 
Bottom Cone Ring for greater life and superior 
performance. 


a type for EVERY requirement 


1. HERCULES SOFT SPLIT CONE PACKING RINGS 

2. HERCULES HARD SPLIT CONE PACKING RINGS 

3. HERCULES SPECIAL LUBRICATED SPLIT CONE PACKING RINGS 
4. HERCULES HEAVY DUTY SPLIT CONE PACKING RINGS 


You can't afford to take chances with either 
“bargain’’ or “off brand” packing. One fail- 
ure could be costly. The unique method of 
adjusting the Cone-Shaped Packing in HER- 
CULES Stuffing Boxes, as compared with 
methods employed in conventional types of 
boxes, eliminates the possibility of efficiently 
or economically using any other type packing 
in HERCULES Duplex Stuffing Boxes. 


ACCEPT NO SUBSTITUTES. Ask for and ac- 
cept only HERCULES Cone-shaped Packing Rings 
for use in all HERCULES Duplex Stuffing Boxes. Tog, 
Look for the HERCULES trade 
mark on the red and black carton. 


4/1 HERCULES Products are Available at Your Supply Store 


HERCULES TOOL COMPANY 


Monufacturers of Oil Field Equipment 


GENERAL OFFICES AND PLANT * TULSA, OKLAHOMA 


Export Representotive Oil Field Equipment Co., Inc. 90 West Street, New York, N. Y. 
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EXPLORATION ACTIVITIES 





OKLAHOMA 


Gas-Distillate Wildcat 
Opens Hot New Area 

Sunray Mid-Continent Oil Company 
and associates have completed a gas- 
distillate wildcat in Blaine County 
which is more than 20 miles from either 
oil or gas production. Located about 
14 miles southwest of Watonga, the 
No. 1 A. O. Baker, C SE SE Section 
36-14n-13w, flowed at a potential of 
41 MMcf of gas per day from open 
hole 10,764-10,806 ft in the Cherokee 
sand. The well also tested 65 bbl of 
53.3-gravity distillate per MMcf of gas, 
equivalent to 2665 bbl per day, almost 
a record high for western Oklahoma 
producers. Flowing tubing pressure 
was 4900 psi in 30 min. Casing pres- 
sure registered 3700 psi. 

The discovery is 28 miles southwest 
of the North Cooper gas pool and 24 
miles north of the East Eakley oil pool 
of Caddo County. The completion is 
located on a 16-section unit of 10,199 
acres. Sunray, as the operator, and 
associates plan additional locations to 
further test the large block which the 
new well makes the hot spot of a new 
wildcat area. 


Multi-Pay Condensate 
Field indicated 

A multi-pay gas condensate field is 
indicated at Cities Service’s Porter B 
No. 1 test in Canadian County, seven 
miles west of El Reno. On a drillstem 
test of the McLish sandstone between 
12,620 and 12,752 ft, the well flowed 
gas at a daily rate of 5.5 to 6 MMcf. 
During the test, 279 ft of condensate 
and 1017 ft of water-cut condensate 
was recovered. 

First pay was found in the Bromide, 
where the well flowed at an estimated 
daily rate of 6 MMcf. Test was between 
12,400 and 12,513 ft. The company has 
an almost solid block of 3100 acres 
around the discovery. Nearest produc- 
tion is nine miles to the southeast. The 
discovery is spotted in the center NE 
SW of Section 5-12n-8w. 


LIBYA 


New Discovery Found 
In Mississippian 

Drillstem tests of a wildcat well 250 
miles southwest of Tripoli indicate a 
new oil discovery for Oasis Oil Com- 
pany of Libya. The well, located on 
Concession 26 in western Libya, flowed 
40-deg oil te the surface in 20 min from 
the interval 5719-5740 ft. On prior 
drillstem test from 5699-5720 ft, 37- 
deg oil rose 2570 ft in 90 min. Neither 
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tests showed water. The 40 ft of sand- 
stone section tested is of Mississippian 
age. 

Oasis Oil, a wholly-owned subsidiary 
of the Ohio Oil Company, operates 
Libyan concessions totaling 62 million 
acres in which Ohio, Amerada Petro- 
leum Corporation, and Continental Oil 
Company each hold an undivided % 
interest. 

The apparent discovery is approxi- 
mately 350 miles west of Concession 
32 where Oasis has made substantial 
oil and natural gas finds. Oasis has 
drilled 4 oil and 2 gas wells and 2 dry 
holes on Concession 32, located 75 
miles south of Libya’s Mediterranean 
Coast. 


Caltex Group Completes ‘Cat 
In Petroleum Zone Ii 

American Overseas Petroleum Ltd., 
exploration and producing company of 
the Caltex Group, has completed its 
Beda B-1-47 discovery well in Libya. 
On flow tests through tubing the well 
produced 3650 bbl a day of 36.6-deg 
API oil. The well is on one of eight con- 
cessions in the United Kingdom of 
Libya held by California Asiatic Oil 
Company and Texaco Overseas Petro- 
leum Company. 

Drilled to a total depth of 5107 ft 
and plugged back to 4110 ft, Beda B-1 
is in petroleum Concession 47. The well 
is 265 miles south of Benghazi and 132 
miles from the Mediterranean Coast. 
The concession covers an area of 1600 
sq mi in the southwesterly corner of 
Petroleum Zone II in the province of 
Cyrenaica. A location has been selected 
for Beda B-2 five miles to the north. 


ALASKA 


First Commercial Gas 
Discovered in Kenai 

The first commercial discovery of 
natural gas in Alaska was reported by 
Union Oil Company of California, 
operator of a joint exploratory drilling 
program with Ohio Oil Company on 
the Kenai Peninsula, southwest of 
Anchorage. Initial test of the discovery 
well, Kenai 1, was termed “most satis- 
factory” by Charles Smith manager of 
operations for Union Oil in Alaska. 
Actual test figures were not revealed. 

The initial test was made on only 
one of the potential gas zones pene- 
trated during drilling of the well. 
Union-Ohio have set pipe and will test 
an additional gas sand before complet- 
ing the well. The discovery is located 
six miles south of the town of Kenai 
and about 65 miles southwest of the 
city of Anchorage. 


General Petroleum Drills 
Second Peninsula Wildcat 

General Petroleum Corporation has 
announced that it plans to drill its sec- 
ond wildcat well on the Alaska Penin- 
sula, Great Basins No. 2, as soon as the 
rig from its first well can be moved. The 
first well, Great Basins No. 1, was 
abandoned September 15 after being 
drilled to a depth of 11,080 ft. Great 
Basins No. 1 was spudded July 6. 

Great Basins No. 2 will be located 
in the northeast quarter, Section 2, 
T26s, RS5Ow, about 14 miles north- 
westerly from the first well. Both wells 
are more than 350 miles west of An- 
chorage. Rowan Drilling Company is 
the drilling contractor. 


MONTANA 


Wildcat Oil Discovery 
Hits In McCone County 

Western Natural Gas Company, 
through its wholly-owned subsidiary, 
Gulf States Oil Company, announces 
the completion of its Welcome Curtiss 
No. 1 as a wildcat oil discovery in the 
Duck Creek area in McCone County. 
The well is located in Section 26, T22n, 
R48e, about 2% miles east of Shell's 
Southwest Richey field. It was com- 
pleted through perforations at 9163- 
9180 ft and 9260-9302 ft for an initial 
potential of 300 bbl per day. Western 
Natural owns leases on 2400 acres in 
the immediate area surrounding the 
well. 


PHILIPPINES 


Test Begun On 
Island of Panay 

Philippine Oil Development Com- 
pany (PODCO) and San Jose Oil Com- 
pany, a 75-percent subsidiary of Pan- 
tepec Oil Company, C.A., and Pan- 
coastal Petroleum Company, C.A., have 
begun drilling operations on their joint 
well, Tigbauan No. 1, on the island of 
Panay in the Philippines. The explora- 
tory test will be drilled to approximately 
8000 ft on the crest of a seismic struc- 
ture which is about three miles south of 
an exploratory well, Oton No. 1, drilled 
by PODCO in 1953 to a total depth of 
6354 ft. While Oton No. 1 was aban- 
doned as a dry hole, it encountered 
shows of oil from sections between 3926 
and 6019 ft. A potential reservoir rock 
zone between 5118 ft and 5188 ft, 
showing good porosity and perme- 
ability, was also encountered. 

PODCO’s interest in the 13,000- 
acre unit will be 70 percent with San 
Jose holding a 30-percent net profits 
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Programmed Miydrocarbon Mete 
Core Lab's new and exclusive 
mud logging technique for detect 
ing and analyzing total gases it 
rapid-fire order! Not merely the 
more obvious hydrocarbon com 
ponents, but fotal gases & 
through C, 
No other chromatograph system 
can approach P/ H/D for its ver 
satility, compactness, and depend 
ability — and you'll be amazed at 








how quickly and cleanly it “spells 





out” the down-hole picture 


For example, you can ask H/D 
for C,, Co, Ca, and C, ind 


have the answer in ar 180 sec 











onds! Furthermore, the heavier 
hydrocarbons are grouped together 
and recorded in an easy-to-see 


peak. You can't miss them! 


The next time you want to give an 
exploratory well every chance the 


ae ae ee D 


investment deserves, schedule one 
of Core Lab's modern mud loggers 
equipped with a highly efficient 


pump-trap-and-shaker system, as 
well as complete, automatic rig 


activity recorders 


£ 


You then have your choice of uti 
lizing a P/H/D from the very 


beginning of mud logging service 


t 


| 


or of adding the unit at critical 
depth whichever arrangement 
more practical and economical f 


your particular operations 


Want to know more? Drop 
line —or call the Core L 


engineer nearest you 


r—: 


“You are looking at the ‘smartest’ mud logging curves in the world.” 


CORE LABORATORI ES, inc. 


. Ss SA . CAB E ADORESS CORE AB 

















TYLER EL DORADO MIDLAND ABILENE PAMPA AMARILLO MONAHANS 
SA KLAHOMA CITY WICHITA FALLS GARTLESVILLE WICHITA LIBERA 
WILLISTON FARMINGTON LOS ANGELES GAKERSFIELO LONG BEA 
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Exploration 





interest in the well and unit. The oil 
potential of the Philippines was height- 
ened recently when Republic Resources 
and Development Corporation re- 
corded substantial oil shows in an ex- 
ploratory well drilled on Cebu Island. 


NEW MEXICO 


East New Mexico 
Exploration Results 
[Twenty-eight wildcat wells were 
drilled in eastern New Mexico during 
September, of which 3 were successful 
oil pays and 25 were dry holes, the New 
Mexico Oil Scouts reported. An addi- 
tional 120 field wells were drilled in 





MERLA’S 


LM 


continuous flow 
gas lift valve 


Wide throttling range 


proved territory, 98 resulting in oil pro- 
duction, 4 in gas production, and 18 
dry. 


Confirmation Staked 
For New Discovery 

Western Natural Gas Company com- 
pleted the Stephenson Federal No. | 
well as a wildcat oil discovery in the 
Paquenche area of San Juan County, 
New Mexico. The well is located in 
Section 17, T25n, R8w. It was com- 
pleted through perforations at 6334- 
6358 ft for an initial potential of 260 
bbl per day of 41-deg oil. 

Western Natural owns full working 
interest in leases on a block of over 


Eliminates need for positive choke 


Automatically proportions gas 
into flowing column as needed. 


Not affected by well temperatures. 


Small running diameter — ideal 


for many dual completions. 


Coat 


manufacturers of oil tools and gas lift equipment 


Contact your nearest Merla representative or 
MERLA TOOL CORPORATION * P, O, BOX 2576 


DALLAS 21, TEXAS 


FOR FURTHER 
ADVERTISED PRODUCTS. SEE READER SERV 


INFORMATION ON 


10,000 acres surrounding the well. This 
discovery well is 5 miles northwest of 
the closest production at a correspond- 
ing depth. Western Natural has staked 
the location for a confirmation well, the 
Keeling Federal No. 1, which is one 
mile south of the discovery well in 
Section 20, T25n, R8w. 


Dual Wildcat Completed As 
Oil and Gas Producer 

Tennessee Gas and Oil Company has 
brought in a dual wildcat oil and gas 
producer in San Juan County, about 
2% miles south of Farmington. The 
No. 8 U.S.A.-Glen Callow found gas 
and condensate in the Dakota sand- 
stone at 5764 to 5887 ft and oil in the 
shallower Gallup formation. 

During a potential test of the Gallup, 
oil flowed at a rate of 505 bbl per day 
on a %-in. choke. The Dakota tested 
at 5640 Mcf of gas and 313 bbl of 
condensate per day on a %4-in. choke. 
The well was drilled to a total depth of 
5960 ft and plugged back to 5914 ft. 


New Pay Tested 
In Bone Spring 

Additional pay in the Bone Spring 
has been tested at Ohio Oil Company’s 
1-NPA-1 State, Lea County, located 
15 miles northwest of Monument. The 
additional pay was between 10,185- 
243 ft. Recovery in 2 hr from that in- 
terval was 3900 ft of gas in the drill 
pipe, 10 ft of 33.7-deg oil, oil and gas- 
cut water blanket, plus 75 ft of drilling 
mud. Flowing pressure was around 
500 psi 


PENNSYLVANIA 





Second Attempt Fails 
In Waters of Lake Erie 


Operators have plugged a well drilled 
in Lake Erie after an unsuccessful at- 
tempt to find natural gas. It was the 
second offshore well drilled by New 
York State Natural Gas Corporation 
in Pennsylvania waters. The first well, 
drilled last year, had an open flow of 
200,000 cu ft of gas per day. The sec- 
ond well, located 3.6 miles from shore 
near North East, Pennsylvania, and 
about 7 miles from the New York 
border, was drilled to a depth of about 
4740 ft before the effort was discon- 
tinued. 

Sharing in the expense of drilling the 
second well was the Kewanee Oil Com- 
pany of Philadelphia. who bought a 
part interest this year in the state tract 
in which the well was drilled. Although 
the company plans to drill another well 
next spring, it has not yet decided 
whether to locate in the same tract as 
this year or in the tract near the Ohio 
border where the first well was drilled 
in 1958. 


THE PETROLEUM ENGINEER, November, 1959 





TWO RIGS total 


72,000 HOURS 


and still no overhaul 


std ae Push” {* OE 
Rik: with W? y i 


4 


ad 

WAUKESHA \ ; 14 
0 / 

4 ; 


LRZBU ENGINES 


40,000 _ 
HOURS 


Two FRED WILSON DRILLING CO. rigs shown 32,000 
operate in southern Louisiana. Rig 12 has four HOURS 

and Rig 9 has three Waukesha gas power units, - 
Model LRZBU, six cyl., 9%-in. bore x 8%-in. 

stroke, 3520 cu. in. displ. Rig 12 (above) has 

40,000 hours service: Rig 9 (right) 32,000 hours 

No engine has had any overhaul, and practically 

no repairs, reports Mr. Fred Wilson . . . these are 

just some reasons why his equipment is 100% 

Waukesha powered. He operates six rigs (two 

each of National 110, 80B and 55 sizes) and 

sixteen Waukesha LRZBU; three LRO; one each 

NKU, WAKU, 145-GKU; and several XAHU power 

units. Send for Bulletins. 


449 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN New York e Tulsa e Los Angeles 


Factories at Waukesha, Wisconsin and Clinton, lowe 


ORMATION 
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REED. only Reed offers 
FLUSH-FLO Y BITS! 


REED and ONLY REED offers you jet bits with FLUSH-FLO action and these. 
six exclusive features. 


1. Additional return circulation area for faster removal of cuttings. 


Self cleaning action in the bit head as well as over the teeth. 
Reduced bottom hole pressure that makes jets more effective. 
Minimized hydrostatic pressure on formation when running bit. 
Minimized swabbing action when pulling bit. 
Less hole enlargement in softer formations. 
These six Reed exclusive advantages mean dollars saved for you. 
Let the Reed man who calls on you give you the full story. He 
can show you how Reed Y Bits actually give you more footage 


per dollar spent. 


REED ROLLER BIT COMPANY 


Houston I, Texas 
EXPORT OFFICE. 1011 INTERNATIONAL BLDG., NEW YORK 20, N. Y 





REED’S ROLLIN’ 





J 


Whitney's new chain drive developments are helping 
to reduce oil field production costs where it counts 
... keeping rigs operating under the toughest shock 
loads and punishment that drilling schedules can 
hand out. 


Here’s why important producers everywhere are 
specifying these new cost-cutting chain drives: 


N An exclusive fatigue-resistant Whitney Process 
offsets excessive operational stresses in the chain 
assures new durability and freedom from ex- 
cessive wear, breakage and dollar consuming 
downtime. Each precision Whitney Chain part is 
specifically designed, heat treated and assembled 


to meet your severest service requirements. 


V And Whitney's “Fluid-Fit” design features all 


SSS sree 
A Zee 


ANS 
AAA 


NEW DRIVE 
FOR 

COosT 
REDUCTION 


cottered chain construction with slip-fit link as- 
semblies . . . no tough, time wasting repair work 
when assembling or adjusting your chain drives. 
Another important design advance is Whitney's 
High-Capacity Roller Chain. This new, compact 
chain drive may provide an engineered solution 
where space limitations and higher horsepower 
requirements are important factors in power trans- 
mission. 
Backing up these design advances is Whitney Chain 
service . - a complete line of packaged, prec ision 
steel chain, always available from oil country ware- 
houses and oil field supply stores everywhere. Each 


point brings you field engineering service and prompt 
delivery from stock. Write for complete, practical 
catalog literature. 


Whitney 


CHAIN COMPANY 


A Subsidiary of Foote Bros. GEAR AND MACHINE Corp. 4591 S. Western Boulevard, Chicago 9, Illinois 


FOR FURTHER NFORMATION 
ADVERTISED PRODU T SEE READER 
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TEXAS 


New Sand in Triple- 
Completion; Wildcat Spudded 

Trice Production Company’s North 
Texas District office has triple-com- 
pleted its first Grayson County test for a 
new sand discovery, and has spudded a 
rank wildcat eight miles south of Ver- 
non in Wilbarger County. Trice’s No. 1 
H. H. Noland, three miles southeast of 
Whitesboro in Grayson County, has 
been finaled in three zones with new 
production in the McCoy-Noland sand 
from perforations to 4960-4974 ft in 
the lower zone. Net pay of 25 ft has 
been established in the discovery sand, 
with a potential of 123.58 bbl of oil 
per day and a GOR of 60. 

Elsewhere in its North Texas operat- 
ing district, Trice has spudded its No. 
0-1 Waggoner, a rank wildcat projected 
to 5000 ft to test Caddo and Ellen- 
burger oil sands 2% miles northwest 
of nearest production in the Caddo 
Paradise field. The well is spotted 2173 
ft from the north and east lines of Sec- 
tion 20, H&TC Company survey. 


Completion Data Released 
On Baylor County ‘Cat 

Final completion data have been re- 
leased on the Diversa and Hal C. New- 
man No. | Martin. The wildcat was 
drilled approximately *%4 miles east of 
the town of Westover in the SE corner 
of Section 3114. The well was dually 
completed from the Mississippian lime- 
stone and from the Caddo limestone. 

Perforations in the Mississippian are 
from 5324 to 5364 ft and tested at 144 
bbl per day on a 16/64-in. choke. Grav- 











ity of the oil is 42.8 deg and the GOR 
is 650. The Cadco limestone was per- 











forated from 4882 to 4892 ft and flowed 
175 bbl per day of 41.5 gravity oil 
through a 14/64-in. choke with a GOR 
of 350. 

Diversa has applied for a new field 
designation and a discovery allowable 





CANADA 


Fourth New Brunswick 
Test Under Way 

Imperial Oil Ltd. has begun drilling 
a fourth exploratory well in New 
Brunswick, on a site about a mile north 
of the town of Port Elgin. The well is 
known as Imperial-New Brunswick Oil- 
fields Port Elgin No. 1. The company’s 
third exploratory well in New Bruns- 
wick, Pollet River No. 1, was aban- 
doned as a dry hole after being drilled 
to a depth of 6756 ft. 

Drilling in New Brunswick is part 
of Imperial’s current exploration pro- 
gram in the Maritimes which began in 
1956 when a geological survey crew 
was sent to Cape Breton Island. The 
surveys were extended to Prince Ed- 


THE PETROLEUM ENGINEER, November, 1959 





Get More Production with 


PACIFIC'S 
DOUBLE BARREL 


Insert Rod Plunger Pump 


This particular design of Pacific’s Type “D” Insert Rod 
Pump is one of the many tried, and is the direct result 
of engineering proved by actual field tests and opera- 
tion. Over a period of years this pump was developed 
so that it could be removed on the rods for servicing 
... yet produce at capacities equal to or greater than 
a Tubing Liner Pump. Many problems were encoun- 
tered, but for each a satisfactory solution was found. 
The result is a most efficient and trouble free insert 
rod pump for handling large capacities. 

The Type “D” Insert Rod Pump consists basically 
of two R. W. pumps in tandem. The upper pump is a 
Traveling Barrel Pump. The lower pump is a Traveling 


Plunger Pump. 


WRITE FOR BULLETIN 204 


PACIFIC PUMPS 
Inc : A Divi n f Dre er 4 irie / 
HUNTINGTON PARK, CALIFORNIA 


Mid-Continent : 
1358 So. Sheridan Ave., Tulsa 12, Oklahoma 
Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 





FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARDO 





Actual case history... 





OPERATOR DRILLS 

170%MORE FOOTAGE 
INCREASES BIT LIFE 
67 WITH SEECO-MU 


That's what a division drilling engi- 
neer for a major in West Texas reported 
after completing a 9,700’ well with a 
Seeco-Mul emulsion. Oil-and-water 
emulsion drilling fluids are being used 
extensively by the division, and detailed 
records were maintained on both field 
and exploratory wells drilled with 
company rigs. 

Not only did they get the benefit of 
the extreme-pressure properties in Seeco- 
Mul, which extended bit life, but also 
attributed to the Seeco-Mul system were 
“a more nearly gauge hole, fewer round 
trips, less wear on the rig and equip- 
ment, more rig time in actual drilling, 
and less wear on pumps, liners, and drill 
string.” Here’s what Seeco-Mul did: 


« increased bit life 67%. 

+ increased footage per bit 170%. 
« increased penetration rate 66%. 
« saved $9,000 in one interval. 


On another test, this one a slim-hole, 
“the average rate increased 45% and the 
footage-per-bit increased 86% in a single 
800’ interval. Ten fewer bits were used, 
and 122 less rig hours, for an estimated 
savings of $7,500.” 

And here’s what the company said 
about $2,540 spent for a product spe- 
cifically sold for bit lubrication: “No 
increase in bit bearing life or penetration 
rate was achieved....On the basis of 
the test results (higher drilling costs 
with no improvement in bit life), fur- 
ther use was discontinued until more 


Make a good mud better...use 


favorable results could be anticipated 
to justify the added expense.” 
Seeco-Mul, often run in so-called soap 
drilling fluids to lower the surface 
tension, is a chemical emulsifier with 
superior wetting abilities. In addition, 
Seeco-Mul is an efficient E-P agent. It 
deposits an extremely tough lubricating 
film that will withstand high pressure 
and successfully reduce metal-to-metal 
contact of the bearing surfaces in the bit. 
Seeco-Mul is making hole faster and 
saving money for operators from the 
Gulf Coast to the Permian Basin. If you 
would like to report similar savings in 
rig time—increased bit life — more 
footage per bit—save rig hours — ask 
your local mud dealer about Seeco-Mul, 
or write to us for technical literature 
and a lab sample. We'll be glad to give 
you full particulars without obligation. 


DRILLING PERFORMANCE IN 6."’ HOLE 
Well No. | H-4 D-2 


low sotids low solids 
Interval 9,999-10,787 | 9,999-10,803 
Footage 788 804 
Bits 8 
Rotary Hours 126 
Rotary and Trip Hours 174 
a 35 
RP 38 to 50 
Feet Per Hour 6.3 
Feet Per Bit 98.5 
Hours Per Bit 15.8 
Penetration Rate Increase 65.8% 
Footage Per Bit Increase 169.9% 
Cost Per Foot* $11.20 
Mud Cost (including mud-up) $1,470.00 





Type Mud 








$1,150.00 


*Total rig time $45 per hour + number of 


bits x $124.30 + interval footage 


oe “ . 
* tee 4 


DRILLING MUD 


Seeco . UJ EMULSIFIER og 


Manufactured by the Chemical Division of The Crossett Company, Crossett, Arkansas 


Seeco-Mul is the dried flake form of a compound of the sodium salts of abietic, 
linoleic, and oleic acids, together with quantities of wood tannins and lignins. 


B-120 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





Exploration 





ward Island in 1957 and exploratory 
drilling was begun in early 1958. The 
rig was moved into New Brunswick 
early in 1959. 


Mobil Begins Exploration of 
1,300,000 Acres in Alberta 

Mobil Oil of Canada, Ltd. has pur- 
chased a 15 percent interest in 1,- 
300,000 acres of promising oil and gas 
lands in the central Alberta foothills. 
Mobil’s share in the property was ac- 
quired from Royalite Oil Company, 
Ltd., which held a 25-percent interest 
prior to the new agreement. The re- 
maining 75 percent is owned by three 
other companies. 

Mobil paid Royalite $2,500,000 for 
the share, plus Mobil’s interest in 36 
oil wells in southeast Saskatchewan. 
Mobil also has assumed for a period 
of three years all monetary obligations 
involved in the 10-percent interest 
Royalite retains in the area covered 
by the agreement. An extensive seismic 
and drilling program is underway in 
the 1,300,000-acre property. Of six 
wells completed, three resulted in sig- 
nificant gas discoveries, and three were 
dry holes. Four more exploratory wells 
are currently being drilled. 


LOUISIANA 


Offshore ‘Cat Produces 
From Flank of Salt Dome 

Successful completion of an offshore 
wildcat has been made by Pan Ameri- 
can Petroleum Corporation. The Pan 
American-Texaco, Inc. No. 1 OCS- 
0573, in Eugene Island Block 193, 
south of St. Mary’s Parish, flowed at 
the daily rate of 2871 Mcf of gas and 
59 bbl of distillate, on a two-hour drill- 
stem test. Tested through a 12/64-in. 
choke, the discovery had a tubing pres- 
sure of 3800 psi. Gravity is 58.8 deg 
and GOR was 47,000: 1. 

A 50-50 joint venture with Texaco, 
the well was drilled to a total depth of 
11,929 ft, topping the salt at 11,800. 
It was completed from perforations 
from 11,618 to 11,628 ft. The well was 
drilled on the north flank of the salt 
dome from a mobile barge in 90 ft of 
water 45 miles offshore. It is one mile 
east of nearest production. 





Ouachita Gas Discovery 
Completed as Dual Well 

Dual completion of a discovery well 
in Quachita Parish for a combined 
open-flow potential of 14,400,000 cu 
ft of gas per day has been made by 
Arkansas Louisiana Gas Company. 
The well is the S. Drew Kennedy No. 1, 
six miles southwest of Monroe and 12 
miles east of the multi-pay Calhoun 
field which was discovered by the same 
company 22 months ago. Perforations 
in an upper Hosston zone tested at the 
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rate of 7,800,000 cu ft of gas per day 
on open flow, and in a lower Hosston 
zone at 6,600,000 cu ft per day on 
open flow. No appreciable amount of 
gas liquids was produced. 

Arkansas Louisiana Gas owns a 100- 
percent interest in the Kennedy well 
and in an additional 3500 acres in the 
area. Other major lease interest owners 
in the area are Pan American Petro- 
leum Company and Carter Oil Com- 
pany. 

KANSAS 


New 'Cat Successful 
In Hodgeman County 

A wildcat oil discovery in Hodgeman 
County has been made by Tennessee 
Gas and Oil Company, a division of 
Tennessee Gas Transmission Company. 
On a pumping test, the No. 1 Henry 
Novotny made 18.5 bbl of oil per hr, 
with no water. On a drillstem test at 
4634-4659 ft, it recovered 3759 ft of 
oil, 179 ft of very heavily oil-cut mud, 
and no water. The producing zone is the 
Mississippian dolomite. The well was 
drilled to a total depth of 4659 ft. It is 
two miles southwest of the nearest pro- 
duction and about four miles north of 
Jetmore, Kansas. 


CANADA 


5 of 12 Exploration Wells 
Completed in 6 Months 

At the end of the first 6 months of its 
current operating year, Jocelyn-Varn 
Oil Company had completed five pro- 
ducing oil or gas wells of 12 drilled 
between February and August. From 
four completed new discovery wells, 
the company’s estimated share of total 
net crude oil reserves totals approxi- 
mately 257,700 bbl. The fifth dis- 
covery, one of the largest gas wells 
completed this year, will net the com- 
pany estimated total reserves of 6.4 
billion cu ft of natural gas and 76,855 
bbl of distillate. Estimated future net 
income to the company’s investors 
from the five completed producing 
wells will be in excess of $1,518,000, 
according to a report made by a part- 
ner of the company. 

The company presently is conducting 
exploratory drilling prospects on 9 
properties in Texas, Oklahoma, and 
Kansas. The company currently oper- 
ates 88 producing oil and gas wells in 
the three states. 

During the past three and a half 
years, Jocelyn-Varn has completed 27 
producing wells of 72 exploratory wells 
drilled during the period, or a success 
ratio of nearly 40 percent. Successful 
exploratory operations of the first half 
of the 1959 program were attained with 
expenditure of less than 40 percent of 
total operating capital for the entire 
year. 


THE PETROLEUM ENGINEER, November, 1959 





IRAN 


Seacat Signs Contract, 
Assembles Rig for Test 

The headquarters office of Seacat 
Drilling Company of Iran, S. A. in 
Dallas has announced that Seacat has 
signed a two-year contract with the 
Consortium for a one-rig operation in 
Iran. The first well under this contract 
will be the Bandar Abbas No. 1, lo- 
cated near the coast on the Persian 
Gulf about half way between Abadan 
and the Pakistan border. This well is 
scheduled to go to approximately 
16,000 ft. Seacat is now assembling and 
rigging up the rig in Houston. 


Exploration 





WYOMING 


New Field Discovery 
In Park County 

Husky Oil Company has completed 
successfully the No. 1 T. E. Ranch well 
as a new oil field discovery. The well 
tested at over 250 bbl per day of black 
15.5 gravity oil, cutting 4 percent 
water, from the interval 3905 to 3931 
ft in the Phosphoria formation. The 
well is located in Lot 20, Section 19, 
T50n, R104w, Park County. This is 
about 25 miles southwest of Husky's 
refinery at Cody. Husky owns a one 
third interest in the well and a sur 
rounding block of over 4000 acres. 





CABLE TOOLS OFFER MANY 
ADVANTAGES IN DRILLING 
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Equipment Unloaded at Alaskan Dril' Site 


A barge has unloaded the drawworks 
and other heavy drilling equipment at a 
rendezvous on the Yukon River in 
Alaska, 100 miles inland from the Ber- 
ing Sea. Eventually, more than $1,000,- 
000 in equipment and supplies will be 
deposited on the spot. 

The test well will be drilled for a 
group of 18 independent oil companies 
on a federal unit of slightly less than 
100,000 acres located in the Koyukuk 
Cretaceous Basin. The location, which 
will be known as the Nulato unit well 
will be projected to a depth of 12,000 
ft. 

Terminal facilities, a 14-mile long 
road, and an airstrip are under con- 
struction. More than a year of geolog- 


ical and other exploratory work have 
been completed. 

Participating companies and indivi- 
duals are Ambassador Oil Company; 
Tex-Star Corporation; El Paso Natural 
Gas Company; M. T. Halbouty, Hous- 
ton, Texas; C. B. Hamill, Houston, 
Texas; Kenwood Oil Company; North- 
ern Natural Gas Producing Company; 
Pan-Alaska Company; Peerless Oil and 
Gas Company; Renwar Oil Corpora- 
tion, Southern Union Production Com- 
pany; Texas Gas Exploration Corpora- 
tion; Texas National Petroleum Com- 
pany; Robert Uihlein, Schlitz Brewing 
Company; Woodley Petroleum Corpo- 
ration; Union Carbide Corporation; 
and Peake Petroleum Company. 


Australasian Begins New Papua Test Well 


A new test well in Papua, at Bwata, 
15 miles to the northwest of Puri, is 
being drilled by Australasian Petroleum 
Company. A depth of 1016 ft has been 
reached. 

Drilling rig and equipment were 
transported by helicopter across 25 
miles of impenetrable jungle from a 
base on the Era River. This is the fifth 
location to which a helirig has been 


transported in Papua by three Sikorsky 
helicopters. Each machine is capable of 
lifting a load of about 4000 Ib. 

At Puri, where a show of oil was dis- 
covered last November, a testing pro- 
gram is continuing. 

Australasian is comprised of British 
Petroleum Company, American and 
Australian interests. 


Rotary Rigs Operating i in n Oil. Fields of United States and Canade 


As reported to American Association of Oilwell! Drilling Contractors by Hughes Tool Company. 
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$1,683 Million Spent 
On Dry Holes in 2 Years 

Oil companies spent $1,683 million 
drilling 42,591 non-productive holes 
during 1955-56, a joint survey by the 
American Petroleum Institute, Mid- 
Continent Oil and Gas Association, and 
the Independent Petroleum Association 
of America. 

Companies spent $2,600 million for 
both productive and dry holes in 1955, 
and over $2,868 million in 1956, 
amounting to an increase of 5.2 per- 
cent. This compares with a 16 percent 
increase in overall expenditures be- 
tween 1953 and 1955. 

Per foot costs for producing wells 
show marked increases over the two 
year period, with the greatest hikes evi- 
dent in the deep well category of over 
15,000 ft. For these deep wells, per 
foot costs jumped from $38.19 in 1955 
to $50 in 1956. This is particularly sig- 
nificant because the trend is toward 
more and more deep wells in the future. 

Figures on average costs per produc- 
tive well drilled in 1955 and 1956 show 
the sizeable investment that goes into 
each producer. The average cost in- 
creased in the two year period from 
$51,900 to $55,600. 

The cost at the greatest depth com- 
pared to costs at the shallow 0 to 
1250 ft range in 1953 was 97 times 
greater, and in 1956 it was 103 times 
greater. The large number of deeper 
wells drilled in recent years added con- 
siderably to costs. 

Average depth in 1955 was 4026 ft 
and in 1956 it was 4064 ft. 

More wells were drilled in 1956 than 
1955, the association reports. 


Offshore Operators Can 
Recover Lost Production 

Offshore operators may now make 
up production lost due to conditions 
peculiar to offshore operations within 
a minimum of three months and a 
maximum of five months after the loss 
occurs. 

The Louisiana conservation depart- 
ment accepted recommendations by the 
offshore operators committee and ex- 
tended the makeup period. 

The provisions state that lost produc- 
tion may be recovered during the suc- 
ceeding months, if any, of that calendar 
quarter and during the next succeeding 
calendar quarter. It further provides 
that any overproduction be carried for- 
ward to the succeeding calendar quarter 
or quarters and made up by underpro- 
duction. 

Another provision is that no well 
shall procuce more than 1% times the 
daily allowable. 

The new order canceled all under- 
production which occurred prior to 
September 1. 
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DIRECTIONAL DRILLING + FISHING & CUTTING 


he x 


Directional Drilling 


If you pick the right man for the 
job and give him the proper tools 
you know that the job will be done 
right. Homco does just that. Every 
Directional Drilling job that Homco 
is called on to do receives the atten- 
tion of a group of experienced men 
who know their jobs. They choose the 
man and the tools and keep in con- 
stant touch with him until the job is 
completed. 

The tools you see here are repre- 
sentative of the complete line avail- 
able at Homco — the most complete 
line of Directional Drilling tools in 
the industry. 


SIDETRACKING 
STRAIGHTENING 
SURVEYING 


WRITE FOR TECHNICAL 
INFORMATION AND 
BROCHURES 
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FRICTION- SCRATCHER 


LOCK 
CLAMP 


MULTI-FLEX 


» SCRATCHER 
SOLID 


AUTOMATIC 
STOP 
COLLAR 


LATCH-ON 
CENTRALIZER 
WITH 

KON -KAVE 
BOWS 


ELIMINATES . . . 
Cement Channeling 
Expensive Squeeze Jobs 
Welding on Casing 








HINGED 
AUTOMATIC 
STOP 
COLLAR 


~ HINGED 
NU-COIL 
SCRATCHER 


An installation — from the equipment 
shown is your best insurance 
For a Good Cement Job. 

Good Field Service. Trained and 
experienced B and W field servicemen 
— working in close cooperation with 
your engineering and field crews — 
will assist in developing and carrying 
out a well planned program. 

For a Good Cement Job. 


Fr ant VAT 1... 


Well Completion Specialists 


Jif OAST OAS 
Box 5266 3706 uth N 
Houst 


tor Texa Torrance 
PHONE WAinut 36603 


PHONE FAcult 


FOR FURTHER INFORMATION ON 


Drilling 
SPE Makes Awards, 
Elects 1960 Officers 

Society of Petroleum Engineers of 
AIME held their 34th fall meeting in 
Dallas October 4-7 at Dallas Memorial 
Auditorium. 

Presentations were made to Eugene 
A. Stephenson, John Franklin Carll 
Award; Henry J. Ramsey, Jr, Cedric K. 
Ferguson Medal; and John T. Hayward, 
Anthony F. Lucas Gold Medal. Lloyd 
E. Elkins and John E. Sherbourne re- 
ceived certificates of service. 

Officers for 1960 are Wayne E. 
Glenn, Continental Oil Company, 
Houston president; R. A. Morse, Gulf 
Research and Development Company, 
Pittsburgh, Pennsylvania, vice presi- 
dent; and W. D. Owsley, Halliburton 
Oil Well Cementing Company, Duncan, 
Oklahoma, vice president. 

Board of Directors is composed of 
A. E. Collins, The Vickers Petroleum 
Company, Inc.; R. L. Hoss, consultant, 
Denver, Colorado; J. J. Maiers, Socony 
Mobil de Venezuela, Caracas, Vene- 
zuela; and J. E. Russell, Russell Engi- 
neering, Abilene, Texas. 


Large Gas Well 
Completed in Alberta 

Largest gas well of record ever drilled 
in the Medicine Hat-Many Island Lake 
field in southeastern Alberta, and which 


compares favorably in size with wells 
completed at comparable depth any- 
where has been brought in by Britalta 
Petroleums Ltd., Robert L. Reed an- 
nounced. 

The strike was made at a depth of 
1620 ft in the Medicine Hat sand for- 
mation by Britalta and Crescent Oil and 
Gas Corporation, joint owners of leases 
comprising over 152,000 acres with es- 
timated proved reserves of 800 billion 
cu ft. 

After a fracturing treatment with 
sand and water, in an open flow rate 
calculated at 20 million cu ft, 20,000,- 
000 cu ft of gas daily was obtained in a 
test. This compares with 1,150,000 cu 
ft before fracturing. 


Carl T. Gates Heads 
Fowler Drilling Company 

C. L. “Slim” Fowler, drilling contrac- 
tor in California, has disposed of all his 
interest in Fowler Drilling Company, 
and the firm will be directed by his long- 
time partner, Carl T. Gates. 

The decision to sever his connection 
with the firm which he founded over 20 
years ago was based on purely personal 
reasons, Fowler stated. 

Fowler intends to operate in some 
phase of the oil business, but his plans 
are not definite at present. He has 
opened an office at 1731 East Wardlow 
Road, Long Beach. 





JENSEN... 


... the name profit-wise 
producers look for —on a 
pumping unit! 


Producers who use ‘em know it pays to 
specify JENSEN Rotary-Balanced JACKS. 
Their records prove it 





JENSEN JACKS care designed for your 
economy! Low cost installation. One-man 
adjustments maintain ideal counterbal 
ance and keep power costs at a minimum 
Their design will please the engi 
neer and the price will satisfy the 
inost cost-conscious accountant. 


Get all the facts and figures 
and see why it will pay to 
specify a JENSEN on your 
next well. A call or card 
will bring it fast! 


STOCKED BY YOUR 
LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC. 
P. O. Box 477-B, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N.Y. U.S.A 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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RECTOR 
Type “‘O”’ Fill Shoe 
and Collars 


For maxinu™ FLEXIBn ity 














Rector Type ‘‘O"’ is the only auto- 
matic casing fill equipment that 
permits you to stop running pipe 
and circulate the well as often and 
for as long as you want and then 
resume running pipe with con- 
trolled orifice fill after circulating. 


Only Rector Type ““O” Gives You 
These Advantages: 


Automatic fill-up increases safety— 
peeds r ing time—reduces pressure 
surges—protects the formation. 

Orifice choke in the spring-loaded 
flapper valve assures controlled con- 
stant fill. 

Precision rubber molded section on 
aluminum flapper valve assures posi- 
tive back-pressure valve. 

Ceramic choke inserts are easily 
changed, making field maintenance 
easy, fast. 

Converts to float at operator's option. 
Internal parts are easily drillable alum- 
inum alloy. 





Available through your favorite supply 
store for use in casing sizes 4” O.D. 
through 20” O.D. with standard threads. 


RECTOR 


Well Equipment Company, 
Inc. 

1100 North Commerce Fort Worth, Texas 
Houston Plant: 2215 Commerce 
EXPORT REPRESENTATIVES 
Continental-Emsco Co.; Mid-Continent 
Supply Co.; Oil Well Supply Division 
of United States Steel Corp. 
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Drilling 


26,000 ft Test Well 
Planned in Lovisiana 

A 26,000 ft Plaquemines Parish, 
South Louisiana test will be drilled by 
John W. Mecom, Houston oil operator, 
and the well should exceed the world’s 
depth record held by the 25,350 ft Phil- 
lips Petroleum Company No. 1-EE 
University, Pecos County, West Texas. 

Location for the Louisiana Land and 
Exploration Company well No. | has 
been staked in the Homeplace field area 
swamplands 8000 ft east of the 22,570 
ft No. 1 L.L.L. & E Humble. This is 
the world’s deepest producer, from pay 
around 19,000 ft, and the new well will 
be drilled downdip from it. 

Mecom will employ his barge- 
mounted rig 25, termed the world’s 
largest steam rig. Dredging on a canal 
to the location will commence early 
next week. Object of the well is to ex- 
plore for good, deep sands similar to 
those encountered in the Humble well. 


Pan American Drills 
63 Wells in Argentina 

Pan American International Oil 
Company has drilled 63 wells on a con- 
tract area in southern Argentina less 
than nine months after operations com- 
menced, and more than 180,000 bbl of 
oil have been produced. 

Fourteen rigs are operating, with 10 
drilling and 4 on completion work. The 
rigs have drilled, or are in the process 
of drilling 46 wells in Cerro Dragon, 6 
in Canadon Grande, and 11 in Anti- 
clinal Grande — for a total of 63 wells 
since drilling commenced January 6. 

A deep wildcat well is being drilled 
at Anticlinal Grande, which is projected 
to basement rocks at about 8500 ft. 

Pan American was first to secure an 
oil development contract from Yaci- 
mientos Petroliferios Fiscales, the Ar- 
gentine state oil agency. Operations in 
Argentina are headed by I. H. Hughes, 
formerly of Tulsa, who is general man- 
ager of Pan American Argentina. 


$12,000,000 Paid 
For Louisiana Lands 

Over $12,000,000 was paid the 
Louisiana Mineral Board in cash bo- 
nuses for leases on state-owned lands. 
This amount included $8,196,379 on 
inland tracts, $2,874,240 on offshore 
area, and $1,000,149 for tracts in the 
White Lake area of Vermilion Parish. 

Largest bid was made by Humble Oil 
& Refining Company for $1,297,550 
for 3900 acres of Block 66 in the Ship 
Shoal area near the mouth of the Mis- 
sissippi River. 

Mississippi River Fuel Company and 
Hope Natural Gas Company bid $1,- 
128,000 for 2200 acres in Terrebonne 
Parish. Texaco, Inc., and Louisiana 
Land & Exploration Company bid $1,- 
000,455 for 2065 acres in Lafourche 
and Terrebonne parishes. 


NO-LEAK 
PUMP 
FOR 
VOLATILE 
FLUIDS 


V JOHNSTON 
VERTICAL 
UNIT-LINE 


® No mechanical seal 
to abrade or corrod« 

® Positively will not 
leak fluid or vent 
vapor to atmosphere 

e. ener 
wherever safety and 
maintenance are 
factors. Takes small 
surface space 

® For installations 
where pump’s suppl) 
is vented to 
atmosphere 

bd Developed for Atomic 
Energy Commission 
for handling 
radioactive wastes 
Dealers in all 
principal cities 
Clip coupon for 
specifications and 
colorful bulletin 


JOHNSTON 


PUMP COMPANY 


A Division of 
The Youngstown Sheet and Tube Company 
Pasadena, Calif. 
JOHNSTON PUMP CO 
Bin K 
Pasadena, California 


Send me Unit-Line 
Pump Bulletin 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





no more knuckle-busting... 


New Fel Esa ES 450 
Portable Tristand Chain Vise 


Capacity, 4s" to 5” 
Weight, 42'4 Lbs. 


has Large, Easy-to-Operate 


Top Screw Handle 
right up on top! 


Here’s a real time saver. Not only do you get a 
complete workbench that’s truly portable, but 
now you get a chain vise that’s extra easy and 
fast to operate. Handle is right up on top where 
it’s always handy. Handle and tightening nut 
are anchored to vise base . . . can’t pull out. 
Vise base, that overhangs front legs for clear 
tool swing, has hanger slots for tools, 3-size 
pipe bender, rear pipe rest and adjustable ceil- 
ing brace screw. Folding legs and integral tray 
set up easily and lock in position for rigid work 
base. Snap chain holds folded legs closed for 
easy carrying . . . no loose parts. Rubber grom- 
mets in tristand feet prevent creeping. See and 
try this more-for-your-money RIGZAID Top 
Screw Chain Vise at your Supply House! 


New RiIcaID 
Bench Chain Vises 


have same Extra-Efficient 
Top-Screw Adjustment. 


5 Sizes for V/s" to 8” 
Pipe, Conduit or Rod 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 





START SAVING TODAY 
apply LEBUS 


ENGINEERED 
SPOOLING 


night in the field 


After drilling drum core, spocer 
plate is fitted ond welded in 
completing installation 


/ 
—— | 


First layer of wire line being 
spooled on LeBus Counterbolance 


Split Sleeve clamped in position Drilling being done by hand with 
seady for drilling and tapping of 4” heovy duty drill for %” cap 
Orum Core screws 


Well servicing unit now ready to With wire line spooled on 
spool line of road, 12,200 feer 


of 9/16 


grooved drum wnt is now ready 
for rigging up for swabbing job 


my 


Twenty-sixth loyer of 9/16" line © going bock into hole 
12.200 feet Note the perfect 


Orum vaitormity 


ae 
= 


Rod and tubing drum also Another vueit equipped «ith LeBus Showing 22nd loyer of line be 
equipped with LeBbus Spit Sleeve grooving showing twenty six loy mg spooled on Spudder drum 
Grooving (Divider optional) ers of 9/16" wire line pertect 


ne, 26 loyers 


Twentieth loyer of wire line 
spooled on LeBus Counterbolonce shows flooting sheaves reduc 


ng whip and arding fleet angie 


y spooled to the very top 


Lebus can engineer your spooling to save you hoisting 
time and line with added safety 


With Lebus Counterbalance Spooling you can avoid waits 
caused by improper spooling, cutting in, tangled line and exces- 
sive wear. Furthermore, Lebus can give you service anywhere 
and utilize your present drums. 


Here are a few of the many users of Lebus Engineered Grooving 


Completion Co 

Cope Well Service 

Crews Well Service Co 
Criss Well Servicing Co 
Drilling & Production Co 
Edwards Well Service 

W. L. Estes Well Service 
French Drilling Co. & Well Service 
Pannell Well Servicing Co 
Parafin Service Co 
Pennant Well Service 
Permian Well Service, Inc 
Pool Well Servicing Co 
Oilfield Saivage Co 
Oilwell Service Co 


Steitle Well Service Co 
Stone Well Service Co 

Sun Oil Co 

Sutton Drilling Co 

The Texas Co 

Texas Oi! Field Work Over 
Thornbrough Well Service Co 
Trans Gulf Oil Co 

C. B. S. Work Over Co 

E. P. Campbell! 

Canon Well Service 
Carroll Service Co 

J. C. Chance Well Service 
Cheeney Well Servicing Co 
Chris Well Service 


Another selection of Lebus users will be listed in subsequent advertisement; 
Complete list is available on request 


©. LEBUS INTERNATIONAL 
ey ENGINEERS, INC. 


ql Longview, Texas 
WORLD HEADQUARTERS FOR ENGINEERING SPOOLING 


Write for catalog with complete information 
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A product of 
more than 87 years 
of centrifugal pump 

leadership 


Byron Jackson has beena 
leading pump manufacturer 
since 1872... pioneering 

in centrifugal pumps, including 
both deepwell turbine and 
submersible motor types. From 
this 87-year background of 
experience and leadership 
comes the great new BJ 
Centrilift — designed to serve 

a growing need for superior 
sub-surface pumps for 

the oil industry. 


z 


PUMP. Capacities of 500 to 17,000 BPD 
in as many stages as required for 
operating head. Diameters to fit well 
casing sizes of 542”, 7”, 858” 

Bowls, impellers and shafting of 
corrosion-resistant materials 

for long life, low maintenance 


Announcing the NEW 


Centrilift 


Submersible Motor Centrifugal Pump 


Pumps very large volumes of fluid at lowest 
cost per barrel! 


Byron Jackson announces the BJ Centrilift—a new sub-surface oil well pump 


designed for economy and dependability over a wide range of industry needs 
These include water supply wells in flood projects... production wells in natu- 
ral water drive or in artificial floods with low oil/water ratio...deep wells 
fresh water or chemical brine wells...crooked or whip-stocked wells...and 
special applications for severe corrosive or abrasive conditions 

The BJ Centrilift combines the extra capacity of centrifugal pump design 
with the rugged economy of a close-coupled BJ Submersible motor drive. Sub- 
merged in well fluid and suspended on standard tubing, the BJ Centrilift offers 
the highest operating efficiencies with the lowest horsepower requirements 
the lowest lifting cost per barrel of fluid. Fast, dependable field service is avail- 
able through BJ Tools’ network of plants, warehouses and field service centers 


SEAL SECTION. B) Centrilift uti 
lizes multiple mechanical seals 
combined with simple pressure 
equalizing system for positive 
sealing reliability 


MOTOR. Byron Jackson-built motor 
s of the squirrel cage induction 
type oil-filled to prevent inter 
nal corrosion and provide long 
maintenance-free operation 


MAIL THIS COUPON FOR ADDITIONAL INFORMATION 


Please send price and performance data on B) CENTRILIFT 
equipment for the following application 


WELL NAME WELL NUMBER 
WELL LOCATION: FIELD COUNTY 
DEPTH CASING SIZE 


PRESENT PRODUCTION. BPD 


Byron Jackson Tools, inc. DESIRED PRODUCTION ESTIMATED LIFT 
Oil Well Pump Section 


A Subsidiary of Borg-Warner Corporation 


NAME 


COMPANY 


P.O. Box 3098, Tulsa, Oklahoma « Telephone: WEbster 2-3242 ADDRESS 
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. 
Swing-Boom Blast Rig 
Mounted on Crawler 

The Swing Boom “Air-Trac,” and all- 
purpose blast-hole drilling rig especially 
suited to rough terrain, has been intro 
duced by Gardner-Denver. 

The crawler-mounted rock drilling 
equipment can drill over the side of either 
track in an 11-ft 10-in. swing arc, allow- 
ing more holes to be drilled from a single 
set-up. The swing boom, which mounts 
either a 4 or 4% in. drill, is readily adapt- 
able for low horizontal drilling, angle 
drilling in any position, and breast-hole 
drilling up to 9 ft 6 in. from ground level. 

Boom arrangement makes faster hole 
collaring easy in roughest terrain. Boom 
is mounted on extra-long tracks that have 
6 ft 3 in. of ground contact for stability. 
Patented system of interlocked hydraulic 
cylinders controls track oscillation. Two 
large, independently controlled piston- 
type air motors power the tracks through 
chain drives. 

Low center of gravity of Swing Boom 
“Air Trac” permits downhill drilling and 
makes it maneuverable. 

The operator has access to controls 
from both front and rear of the rig, 
simplifying one-man operation. Gardner- 
Denver Company 

Circle number (1) on reply card. 


Packing Features Tough, 
Resilient Sealing Rings 

“Red Dog” packing, developed for pol- 
ish rod stuffing boxes and slush pumps, 
is designed to provide a tighter seal and 
greater service life. Custom molded in a 
patented design, the seal is now available 
from Pacific Moulded Products Com- 
pany 

The design features several sealing rings 


of unique cross-section, constructed of 
tough, resilient material designed to resist 
abrasion and corrosion encountered in 
drilling fluid and oil pumping operations. 
It seals rod and bore surfaces without 
undue rod wear and friction. 

Field tests conducted over a wide range 
of actual operating conditions have dem- 
onstrated the seal’s utility for all-around 
service and also rigorous, specialized con- 
ditions such as misaligned polish rods or 
where fluid flow is relatively small, the 
company said. Pacific Moulded Products. 

Circle number (2) on reply card. 
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6-Ton Pedestal Crane 
Pinpoints Loads 


A new pedestal-mounted electric crane, 
suitable for a wide range of industrial 
applications, can pinpoint load positioning 
to within .008 in. or less. The unit has a 
minimum capacity of 6 tons and requires 
as little as 5 sq ft for installation. It will 
effectively serve more than 2150 sq ft 
of floor area. 

Work functions of hoisting, luffing and 
swinging are each powered by individual 
a-c electric gearmotors, operated sep- 
arately or simultaneously from a small 
remote control box which permits the 
operator to choose any vantage point. 

Load-handling is by electro-magneti- 
cally controlled spring- loaded disc brakes 
which are incorporated in each gear- 
motor. Brakes release when the motor 
control switch is pressed, and engage 
when the switch is released. 

Optionals include d-c powered swing 
with an accompanying motor-generator 
set, corrosive atmosphere protection of 
electrical components, and base plate or 
column mounting. R. G. LeTourneau, Inc. 


Circle number (3) on reply card. 


New Centralizer Spaces 
Multiple Tubing in Wells 

A new centralizer designed to enable 
the operator to run multiple strings of 
tubing individually and maintain proper 
annular spacing to insure optimum ce- 
menting conditions has been developed by 
Texas Iron Works. The tubing centralizer, 


made of molded synthetic rubber, is 
quickly and easily positioned on the tub- 
ing string, and firmly held in place by 
metal bands. 

Spacing buttons are arranged for max- 
imum circulation with minimum channel- 
ing of the cement. Texas Iron Works. 

Circle number (4) on reply card. 


Rotary Reamer Cutter Uses 
Tungsten Carbide Compacts 


A new rotary reamer cutter, utilizing 
tungsten carbide compacts, has been de- 
veloped by Drilco for reaming in the 
harder formations. Improved performance 
obtained with the new reamer cutter 
closely parallels the outstanding advance- 
ments made in rock bits by the use of 
tungsten carbide compacts. 

Field tests have shown that one set of 
knobby reamer cutters will replace 4 to 10 
sets of conventional-type cutters in lime, 
dolomite, and chert drilling in the Mid- 
Continent area. 

Cutter insures ful! gage hole at the 
reamer, even when the rock bit has lost 
gage badly; increases bearing life by con- 
centrating the crushing load at the tips 
of the carbide compacts; and the harder 
tungsten carbide material increases the 
wear resistance on the outside of the 
cutter. Drilco Oil Tools, Inc. 


Circle number (5) on reply card. 





For Complete Information 
on Items Described Here, 


Use Enclosed Reply Card. 
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New Equipment 





Elevators and Slips for 
Multiple Strings 


Considerable well completion time 
savings are afforded in equipment de- 
veloped by Brown Oil Tools, marking a 
first in a line of elevators and slips for 
running multiple parallel strings of tub- 
ing for triple and quadruple wells. 

Use of the Brown multiple-string slips 
and elevators eliminates problems in stab- 
bing tubing for triples and quadruples. 
Since the stinger is locked in place in the 
packer before the tubing is run, the danger 
of stinger damage in running, and at- 
tempting to stab, is eliminated. 

A positive lock of the stinger is ob- 
tained in the packer, thus eliminating 
the danger of subsequent strings of tubing 
fouling in other tubing strings. This 
benefit is particularly enhanced when 
completing in a deviated hole. When re- 
trieving, tubing strings may be removed 
individually. 

The multiple-string slips and elevators 
are being run by experienced crews on a 
rental basis. Brown Oil Tools Service 
Division. 

Circle number (6) on reply card. 


Tubing Wiper Plug 
And Landing Collar 


A new tubing wiper plug and landing 
collar assembly for use in tubingless com- 
pletions has been developed by Texas 
Iron Works. This assembly is designed to 
insure the operator against faulty cement- 
ing jobs. The landing collar is placed in 
the tubing at a point where pressure seal 
is desired. After cement has been pumped 
into tubing, the wiper plug is placed in 
tubing and pumped down until it latches 
into the landing collar. This gives a posi- 
tive indication that the cement is spotted, 
the tubing is wiped clean, and pressure 
from either direction is sealed off. 

The wiper plug and landing collar as- 
sembly has been thoroughly field tested in 
numerous tubingless completion wells in 
West Texas, South Texas, and Gulf Coast 
areas. Texas Iron Works. 


Circle number (7) on reply card. 
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For long-stroke units... 





Now a Two-Piece “‘Transportable”’ 
Rod Pump for Deep-Well Pumping 


Here’s a special long-stroke rod 
pump that’s easily carryable to the 
lease. The H-F Transportable Rod 
Pump is designed for either hy- 
draulic or beam unit pumping of 
deep wells. The barrel tube and 
pull rod, precision-machined and 
matched for an exact realignment, 
are broken apart and carried in two 
sections on the side of a car, then 
assembled for running in the well. 

The pump is installed with a bot- 
tom lock hold-down in a standard 
lower seating shoe. A cup-type top 





H-F WIDE DESIGN 
"FLEXITE’” RINGS 


have three times the 
sealing surface of reg 
ular rings, but only 
twice the length...ideal 
for deep-well pumping 











hold-down seats in an upper shoe to 
stabilize the pump during opera- 
tion. The upper hold-down also 
seals off the pump-tubing annulus 
from sand accumulation at the hold- 
down. The entire pump is strong 
and tough — sufficiently rugged to 
produce efficiently in deep wells. 

The H-F Transportable Rod 
Pump, equipped with an 81-ring 
Flexite® Plunger, is available in 
2” x 1%", 22"”x12”, and 212” x 1454" 
sizes, with a 32’ or 38 plunger stroke. 

If you want to run a dependable 
rod pump — and get it out to the 
well at the very moment you're 
ready to run it — ask one of our 
factory representatives about this 
special new pump. Also ask the 
Harbison-Fischer man, your store, 
or write us at Box 127 for an illus- 
trated bulletin, without obligation. 


HARBISON-FISCHER 
MFG. CO., Fort Worth 


REPRESENTATIVES IN ALL MAJOR PRODUCING AREAS 


‘Best Pumps in the Oil Patch’ 


FOR FURTHER INFORMATION ON 
ACVERTISED PRODUCTS, SEE READER SERV'i 
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New Equipment 





Slim Hole Tubing Joint 
Only 2%-in. OD 


A new tubing joint with the smallest 
outside diameter of any threaded and 
coupled 2%-in. external upset tubing has 
been especially designed for “slim-hole” 
applications. 

The new coupling for 2%-in. tubing 
is machined down to an outside diameter 
of 2% in. This compares with an outside 
diameter of 3 1/16-in. on standard API 
threaded and coupled tubing. 

J&L engineers say this new coupling 
offers operators an economical solution 
to the problem of installing tubing in 
multiple completion wells with limited 
clearance. 

The slim hole tubing is described as 
being suitable for use in wells with aver- 
age pressures. When both pipe and coup- 
ling are the same grade, joint efficiency is 
nearly 100 percent. For greater efficiency, 
the use of couplings one grade higher 
than that of the pipe is recommended. 

The new tubing is available in Grades 
H-40, J-S5 and N-80. At present, it is 
being manufactured only in the 2%-in. 
tubing size. Jones & Laughlin Steel 
Corporation 


Circle number (8) on reply card. 


“Licking Fretting Corrosion”’ 
The several ways in which wear by 
fretting corrosion can be controlled are 
discussed in Bulletin No. 7102, “Licking 
Fretting | Corrosion in Variable-Speed 
Sheaves,” by Eldon L. Nuernberger, chief 
engineer, of T. B. Wood's Sons Company. 
Circle number (9) on reply card. 


“‘New Workhorse 
For Petroleum” 


Exploration, construction and supply 
by helicopter are among the topics cov- 
ered by booklet recently released by Hil- 
ler Aircraft Corporation. Photographs of 
the Hiller 12 E helicopters at work in the 
field, brief performance specifications and 
information on charter operator services 
are also presented. Hiller Aircraft Cor- 
poration, 
number 


Circle (10) on reply card. 


New Iron Valve Circular 

This 2-color, 5-page circular lists serv 
ice ratings, sizes and dimensions, and ma- 
terial specifications for all of the Wal- 
worth iron body gate valves, and has a 
section devoted to higher strength cast 
iron wedge gate valves which are used on 
many lines carrying steam, water, oil, and 
gas. Walworth Company. 

Circle number (11) on reply card. 
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Drilling-Producing 
Literature 


Comprehensive Catalog 


A new 108-page Raybestos-Manhaitan 
Catalog especially contains complete de- 
scriptions and specifications for 11 dif- 
ferent product lines. Individual sections 
bound together cover oil field, petroleum, 
air, water, steam and fire hose, V-belts, 
and Poly-V drives; mechanical pack- 
ings and gasket material; and brake 
blocks for the oil field. Raybestos-Man- 
hattan, Inc., Manhattan Rubber Division. 


Circle number (12) on reply card. 


Earth Resistivity Interpretation 


Practical data on theory and applica- 
tion of methods for using earth resistivity 
in prospecting for sand and gravel de- 
posits, as well as underlying rock forma- 
tions, is contained in a new bulletin writ- 
ten by Howard E. Barnes, assistant di- 
rector, Testing Laboratory Division of 
the Michigan State Highway Department. 
Detailed analysis is given of methods for 
preparing sub-soil profile contours that 
indicate location of sand and gravel de- 
posits without the use of extensive bor- 
ings. Associated Research, Inc. 


Circle number (13) on reply card. 


Heavy Duty Packaged 
Field Compressor 


New illustrated Bulletin 171 describes 
the Model CFB, a 2-cylinder, heavy-duty 
addition to the Clark line of packaged 
field compressors. Said to be similar to 
the balanced/opposed, direct-coupled 
CFA series, the new CFB unit is de- 
signed for single or 2-stage applications 
where greater horsepower is required in 
a 2-cylinder machine. Horsepower sizes 
range from 200 to 350 bhp, with engines 
operating at a modern 1000 rpm. Case 
and running gear are described as extra- 
heavy throughout to accommodate the in- 
creased horsepower ratings. Clark Bros. 
Co., Division of Dresser Industries, Inc. 


Circle number (14) on reply card. 


Fishing Tool Bulletin 

The new jet-powered junk retriever is 
described in a 4-page bulletin giving com- 
plete information on the operation of the 
junk retriever plus an actual field case 
history. Fishing Tool Division; Wilson 
Supply Company. 


Circle number (15) on reply card. 


Engineering Data on 
Tubing Joints 

Tubing joint engineering data on all 
recognized types of joints is included in a 
technical bulletin (No. DS-59D) just re- 
leased by Hardy-Griffin. Data included 
covers tubing and joint or coupling O.D., 
wall thickness, make-up torque, burst 
and collapse strength, setting depth and 
other information needed for engineering 
a tubing program. Also included are 
simple formulas for calculating running 
clearance in casing for multiple strings. 
Hardy-Griffin Engineering Corporation. 

Circle number (16) on reply card. 


New Reference Guide 
And Catalog 


Complete wellhead assemblies for the 
completion of wells and for servicing 
equipment in the field are described in 
Bulletin 510. This 28-page booklet also 
gives specifications for many types and 
sizes of components, and includes in- 
structions for “flanging up” an efficient 
“triple-sealed” wellhead unit. 

Seven types of dual and triple string 
wellhead equipment rated for maximum 
working pressures of 3000, 5000, and 
10,000 psi, are covered in 16 pages of 
Bulletin No. 506. The National Supply 
Company. 


Circle number (17) on reply card. 


““E”’ Series Reactor Bulletin 

A new 12-page bulletin describes The 
Pfaudler Company’s “E” Series reactors, 
and highlights recent major improvement 
in construction. The “E” Series which is 
available in 50 to 2000 gal capacities is 
now being fabricated with Glasteel 59 
and can be used with all acids (except 
hydrofluoric) at temperatures to 350 deg 
without corrosion. Bulletin describes in 
detail the “W” drive which is used with 
the smaller vessels and the new BH drive 
which is standard with the 1000-2000 gal 
sizes. Final pages of the bulletin are de- 
voted to dimensioned line-drawings and 
material and construction specifications 
for the various models included within 
the “E” Series. The Pfaudler Company, 
a division of Pfaudler Permutit Inc. 


Circle number (18) on reply card. 


New Instrument Handbook 

An 88 page, pocket-size, “Handbook of 
Hydrostatic Instrumentation,” is now 
available. Handbook was prepared spe- 
cifically for engineers and other personnel 
responsible for the specifications, pur- 
chase, installation or operation of instru- 
ments. Information on the principles of 
hydrostatic measurement, selection and 
installation of instruments, design and 
construction of panel systems, as well as 
useful engineering data and diagrams 
have been assembled in a single, handy 
reference manual. Twenty-six pages of 
engineering data are included in the 4% 
in. by 7% in. handbook, providing infor- 
mation on tank volume formalae, con- 
version tables, viscosity charts, hydrom- 
eter scales, specific gravity tables for 
various liquids and other pertinent data 
Petrometer Corporation. 


Circle number (19) on reply card. 


Bronze Gate Valve Circular 


A new, 2-color, completely illustrated, 
2-page circular, No. 574, describing 
Lunkenheimer Bronze Gate Valves, is 
available. Circular illustrates and lists 
maintenance-saving features of many 
types of bronze gate valves in the line — 
screwed, solder or flange ends; “% to 3-in. 
sizes; rated at 125 Ib S.P., 200 Ib W.O.G. 
and 150 Ib S.P., 300 lb W.0.G. Lunken- 
heimer Company. 

Circle number (20) on reply card. 
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ECONOMY 


and 


atime SAFETY... 


ef : 
« 


7 for 
Profit 


in HALLIBURTON 
WATH RE RAC 


WATERFRAC combines safety and economy...plus convenience for an 
effective and profitable fracturing technique in water, gas or oil formations un- 
affected by water. 

WATERFRAC, a gelled fresh water, salt water, or oil field brine also incor- 
porates a built-in internal breaker permitting minimum delay in the resumption of 
operations after treatment in most cases. 


YOU WILL PROFIT BY THESE MANY EXTRA ADVANTAGES OF WATERFRA 
¢ Low Cost ¢ Low Fluid Loss 
¢ Good Sand Carrying Ability ¢ Low Friction Loss 
¢ Temperature Stability 
To further increase the application of WATERFRAC, Halliburton additives 
are available. 
Put these profit partners to work for you. Let your Halliburton Fracturing Spe- 
cialist tell you about WATERFRAC and its full stimulation treatment advantages. 


HALLIBURTON 


FRACTURING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 
rereg¢ and roremosi 
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HOIGE 


FOR SECONDARY 
RECOVERY WATER 
FLOODING... 


® because pumping with 
- REDA lowers costs and 
- INCREASES PROFITS! 


HERE’S HOW: 


e@ Large water volume ob- 
tained from smaller size 
well casings reducing 
number of supply wells 
necessary 
Flexibility of Reda Pumps 
in meeting changing 
water requirements com- 
mon to most waterflood- 
ing projects 
Easier, less expensive 
installation and lower 
maintenance costs 
Low operating costs and 
long operating life of 
Reda equipment 
Corrosion resistance of 
Reda pumps is superior 
to any other pumping 
unit used in supply wells 


Reda Submergible Pumps 
are a major factor in the 
success of waterflooding and 
pressure maintenance oper- 
ations. They are being used 
in major floods with very 
successful results of in- 
creased production and 
lowered costs. 


Write for complete informa- 
tion today! Reda engineers 
will be pleased to call and 
assist in planning operations. 


I< SIGN OF 
_ QUALITY .. 


PUMP COMPANY 
BARTLESVILLE, OKLA. 


B-132 


FOR FURTHER 
ADVERTISED PRODUCTS, SEE READER SERV 


New Literature 





Diesel Engine Brochure 

A 24-page illustrated brochure cover- 
ing “GM Diesel Oil Field Engines” is now 
available. Covering engines from 20 to 
1650 hp in only 3 cylinder sizes, the book- 
let describes Series 71 and 110 engines, 
new V-71 models and the totally new 
Series 53 engines from 20 to 195 hp. Il- 
lustrated and described fully is the new 
24V-71 power unit. Having a maximum 
rating of 1008 hp, the 24V is a 12,900 
Ib package only 108 in. long, 72 in. wide, 
91 in. high. Detroit Diesel Engine Divi- 
sion. 

Circle number (21) on reply card 


Orifice Plate Catalog Available 

A new Catalog Section “G” on orifice 
plates, sealing units, and ring-type joint 
plate holders is now available. The bul- 
letin describing three sealing units, the 
“Dual,” “Teflon,” and Metallic seals. 
Complete information on design, sizes, 
ASA pressure ratings, and materials is 
given in the 8-page bulletin. Daniel Ori- 
fice Fitting Company 

Circle number (22) on reply card 


Natural Gas Engine Data 

A new brochure describing the natural 
gas engine, is now available. Brochure 
gives full operational information, field- 
test data, prices and complete specifica- 
tions on the GAC-2 Natural Gas Engine 
imerican Marc Inc 

Circle number (23) on reply card. 


Mobile Camp Structures 


Rugged mobile camp structures for use 
in field operations are described in a new 
bulletin. Units are available furnished as 
living quarters, offices, hospitals, baths, 
kitchens, dining rooms, recreation rooms, 
cold storage rooms, dry food storage 
rooms, and generator units. Construction 
details and interior arrangements of the 
different types of units are fully described 
in a 4-page brochure. § & R Tool and 
Supply Company. 

Circle number (24) on reply card 


Hydraulic Pumping Unit 

Complete literature is available on the 
recently introduced Axelson 24 in. Hy- 
drax hydraulic pumping unit, including a 
product data sheet, production tables, 
photographs, and specifications. Axelson 
Division of U. S. Industries, Inc 

Circle number (25) on reply card 


Rotating Unions 

A new 20-page, 3-color catalog describ- 
ing in detail, with cut-away photos, ro- 
tating unions for water, steam and air is 
now available. Complete with charts and 
engineering drawings, it gives complete 
installation information for all sizes and 
uses, including rotating joints for water 
and steam service; I-way flow; 2-way 
flow, air unions; double-passage applica- 
tions; high pressure low torque unions for 
air, water, hydraulic oil and brake fluid 
service; extra Capacity air unions; rotating 
siphon pipe unions; in-the-shaft mount- 
ings; hydraulic rotating unions; high 
speed coolant unions and high speed ro- 
tary coolant inductors for gun drills, oil 
hole drills and deep hole drilling. With 
the instructions for installing these unions 
is also included lubrication instructions 
The Deublin Company 


Circle number (26) on reply card 


INFORMATION ON 


“Fluidics” Buyers Guide 

A new 16-page “Fluidics” Buyers Guide 
for companies who handle or process 
liquids or gases is now available. Bulle- 
tin explains Fluidics—the science of 
fluid processes. Specific areas covered in 
detail are corrosion engineering, water 
treatment, ion exchange, reactions, dis- 
tillation and evaporation, drying and 
blending, centrifuging, heat transfer, fill- 
ing, storage, agitation, valving and piping, 
gas analysis and control, flow rate meter- 
ing and control, waste treatment, and 
project engineering. Each section is il- 
lustrated with application photos and con- 
cise engineering data. Pfaudler Division 
of Pfaudler Permutit Inc. 

Circle number (27) on reply card. 





SECONDARY RECOVERY 


Since 1922 


ov.eu™ ENCin 
<® te 
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CABLE & STEPHENS 


*, * 
. 
fmiva ears. ** 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estumotes, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 











CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 


Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


O.D.—2¥s, 3, 3%, 4%, 5, 5%, 7 
in. Lengths, 20, 25, 30 ft. 


Se et cement ty 


Composite Catalog Page 3400 


Miller Sond Pump Co. 
General Offices, Box 4516 
Oklahoma City 9, Okla. 
EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N.Y. 
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Seeing is believing... 


—IMPERMEK 


controls mud filtration properties 


~= ==> 


- 


*. 


OOO ann a 
ae 


- PL ial 


WITHOUT WITH 
LESS HOLE TROUBLE PROTECTS BETTER CORES 
PRODUCTIVE ZONES AND DST'S 


Witte ter comelete IMPERMEX .... successfully used for years to 


technical data bulletin oe om 
an can af WAPERIUEX. control mud filtrate loss. 


IMPERMEX .... controls mud filtrate loss in 


the presence of all drilled and make-up water 


contaminants. 


IMPERMEX 


IMPERMEX. ... allows better coring and easier 


drill stem testing. 


oT AN pa OULL 


NATIONAL LEAD COMPANY 


HOUSTON 1, TEXAS 














BAROID DIVISION 


MAIN OFFICE: P. CO. BOX 1676, 


# Registered Trademark, Baroid Division National Lead Co 





THE TWO SHAFFER 
BLOWOUT PREVENTERS 


Profovred ty Seading. Operators | 


When you buy blowout preventers you want to be 
certain you (1) get equipment that has been proven 
dependable under a wide range of operating condi- 
tions... (2) get equipment that is easy to service and 
maintain...and (3) get equipment that embodies all 
the advanced operating features in a compact space- 


' YPES 
SHAFFER T 
BLOWOUT PREVENTERS 


7 are the units to v™ 














“SWING-OPEN" RAM DOORS 
No need to dismantle Shaffer Pre- 


POSITIVE “IN-LINE” POWER 


saving design. For the great majority* of today’s 
drilling operations, no blowout preventers offer a 
more outstanding combination of operating and 
safety advantages than do the Shaffer Type B Blow- 
out Preventers and the Shaffer Type E Blowout Pre- 
venters shown below... 


Type E Preventers 
the same operating 


QUICK-DRAIN RAM COMPART 


venters to change rams. With Type 
B and Type E Gates, you simply 
unbolt side-opening doors, swing 
open, change rams and bolt shut. 
It's quick and easy! 


DRIVE: There are no levers, yokes 
or complicated connections to 
jam...no “‘arm pockets” to clog 
with cement or mud... nothing 
to jeopardize quick ram operation 
when emergencies threaten! 


MENTS: Steeply-sloped compart- 
ment bottoms drain sand and mud 
back into the well. Rams travel on 
raised guide ribs, high above any 
detrimental accumulations left by 
drilling fluids. 


There are many other important advantages 
built into Shaffer Blowout Preventers. Your 
nearest Shaffer representative will gladly give 
you full details. Or write direct! 


HAF 


HIGH PRESSURE DRILL 
SHAFFER TOOL WORKS, Bree 
HOUSTON, TEXAS, 6006 Nevigatio 
OKLAHOMA city OKLAHOMA 
FARMINGTON, NEW MEXICO, Shoffer 


CASPER WYOMING, Shoffer Teo! Wo 


HOUMA, LOUISIANA, Shoffer 
exPort SA 


FER 


+ FISHING TOOLS THAT EXCEL 
Shops Sento er Toft y. 4 
1925 West Second Street CU 


South Shields Boulevord 
ol Works, Post Office Box 546 
chs, Post Office Box 1788 


827 
Too! Works, Post Office Box 
"’ New York, NY USA 


ING AND CONTROL EQUIPMENT 
Coliternie + Californie Service 
n Bivd + ODESSA TEXAS 
Shofter Too! Works, 620! 


LES OFFICE Shoffer Teo! Works, 500 Fifth A 


or on Toot 
LEADERSHIP 


“REMEMBER 


also, Shaffer Type XHP Preventers for 
Extra High well pressures... 

and Type LWS Preventers for 
lightweight portability on 

production and re-work jobs. 





REFINING 
(Bunqgaine er 


Special Petrochemical Report 


1. FABRICATION of all types of equip- 
ment (Fractionating Columns, Gas Col 
umns, Pressure Vessels, Plate and Heavy 
Steel Work, Special Machines, Autoclaves 
Shells, Bridge Girders) is performed to 
order, to specification 


2. MACHINING—Fully equipped, flexible 
facilities for machining to close tolerances, 
regardless of product size or design 


3. STAINLESS—Separate, integrated shop 
for stainless fabrication protects against 
contamination by ordinary steel 


4. DELIVERY by rail, truck or inland, 
coastal or overseas waterway 


FABRICATION 


MACHINING 


STAINLESS 


DELIVERY 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE e SINCE 1916 ¢ CHESTER, PA 





PRODUCT IMPROVEMENT 
WITH 


ELECTROFINING © 


q 


the modern, efficient, low-cost 
way to clean jet fuels, 
burning oils, pipeline products 


BWA 


2a tar 


hLECTROFINING Pres ipit ition is one of the most versatile 
processes ever developed for the removal of such con 
tamimmating factors as sea water, fouled water. iron sulfide 
and sediment from jet fuels. burning oils and other finished 
pipeline produc ts 

Jet fuels purified in ELECTROFINING Precipitation Equip 
ment contain | mg. /liter, or less. of solids. This low solids 
content eliminates solids-caused flame-outs. increases en 
gine and fuel-hlter life burning oils retain their true 
color, are sediment free pipeline products are not con 
taminated by water and sediment simplifying pripee line 


maintenance 


CHECK ELECTROFINING'S 4-WAY 
ADVANTAGES FOR YOUR OPERATION 


COMPACT Offers better treatment, more unitorn 
products than conventional agitation and settling systems 





vet does its job in less space, requires less pumps, pipes 


fittings, ground space 


PRECISE Completely eliminates guesswork. Optimun 
freating conditions, based on pre-con mercial pilot tests, are 
setoon automatse controls, resulting In continuous operation 
under consistent, controlled condition 


FLEXIBLE Compactness and precision control combine 
to offer a new standard in versatility. ELECTROFINING Equipment 
can be placed at the delivery end of a pipeline vr at the 
starting end, It can be installed at an irport or on an airerait 
carrier as well as in a refinery 


ECONOMICAL The cost of ELECTROFINING Precipita 
thon hquipment is many times less than that ! treating 
methods ine ipable of delivering comparable results And 
compared to the expense and hazards of contaminated prod 
ucts, or the nuisances of air and stream pollution, its cost 
is negligible 

For the complete dollar, and sense, story of ELECTROFIN 
ING write or ¢ all 


I is; I iat 6) i. I i } ; —— 4528 Stanley Drive, Calg 
1, 46 Mount Street 


ENGLAND: Petrolite nitec 


CORPORATION Sy EARLE ARAL 


REPRESENTATIVES 


BRAZIL: WERCO, Ltda., Ri » General Gurjao 326, Rio de Janeiro 


COLOMBIA: South American Petrolite Corporation, Calle 19, No. 7.30 
T Office 807, Bogota 
[Pp E [22 E ITALY: O. Wagner, 149 Via Nemorense, Apt. 1, Rome, Italy 
JAPAN: Chiyoda Chemical Engineering and Construction Company, Ltd 
ew Se 


S |on Tokyo Bidg., No. 3, Marunouchi 2 
K Alt: F. N. Dahdah, Box 1713, Al K ait 
202 South Wayside Drive (P.O. Box 2546), Houston 1, Texas uw anda Ox uwa 
MEXICO: R. E. Power, Sierra de Muyes, No. 125, Mexico D. F 
1390 East Burnett Street (P.O. Box 7216), Long Beach 7, California NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 


TRINIDAD: Neal and Massy, Ltd., Port of Spain, P.O. Box 544 


home, Chiyoda-Ku, Tokyo, Japar 


whet AP 
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Interior of Oil Heater Lined with B&W Insulating Firebrick. 


BaW Refractories stay on stream 


Long refractory life, low furnace maintenance, and de- 
pendable service result from the use of B& W Refractories. 
B&W offers a wide line of specialized refractories engi- 
neered to give you maximum furnace availability and 
economy. 

Naturally, the refractory selected depends on the spe- 
cific service. B&W Insulating Firebrick, for example, 
serve a dual role. First, these durable, lightweight IFB are 
most efficient insulators, and second, they withstand 
direct exposure to furnace heat. This means... 
REDUCED CONSTRUCTION COSTS—The lightweight 
and high insulating value of B&W IFB combine to lower 
material costs and simplify furnace design. Because they 
withstand furnace heat, they eliminate the need for dense 
refractory constructions backed up with insulating ma- 
terials. This, together with lightweight, means thinner, 
lighter wall constructions, often providing savings in 
structural steel and foundation costs. 

REDUCED OPERATING COSTS—The high insulating 


value of B&W IFB means savings in everyday operation. 


Per inch of thickness, B& W IFB provide more insulation 
than any other refractory lining. Less heat is lost, casing 
temperatures are lower, working conditions are improved 
and efficiency is increased. 

Furthermore, since B& W IFB are light in weight, they 
store and conduct less heat. Heavy refractories retain 
heat; in the event of forced shutdown, they can cause 
burn-out of expensive alloy tubes, where used. The low 
quantity of heat stored by B&W IFB can be quickly dissi- 
pated, thus protecting these expensive tubes. 


This low heat storage also permits faster heating and 


cooling. This means quicker access to the furnace in the 


event of emergency shutdown. Your maintenance crew 
can get in the furnace sooner and get it back on stream 
faster. 

Consult your B&W Refractories Representative for 
assistance with your refractories problem or write to The 
Babcock & Wilcox Company, Refractories Division, 161 
East 42nd Street, New York 17, N. Y. 


THE BABCOCK & WILCOX COMPANY 





REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 


ETHYL ANNOUNCES A NEW 


“Motor 33 Mix” an important forward step 
in improving 
antiknock cost effectiveness 


What is it? After years of exhaustive research 
in the antiknock field, Ethyl introduces to the petro- 
leum industry “Ethyl” Antiknock Compound-TEL- 
Motor 33 Mix. 

This new Motor 33 Mix is an improved and pat- 
ented formulation incorporating manganese with 
tetraethyllead, and is the first major advance in anti- 
knock chemistry since Ethyl introduced tetraethyllead. 


What does it do? This new development 
will provide many benefits to both the refiner and the 
motorist. 

1. 33 Mix makes possible a higher antiknock quality 
than with present antiknock compounds at the same 
concentrations. 


2. 33 Mix improves gasoline’s response to TEL mak- 
ing possible octane improvement at lower cost. The 
charts to the right show this cost effectiveness. 


3. 33 Mix provides extra dimension in refining flex- 
ibility. 

¢ 33 Mix permits greater use of natural gasoline or 
virgin light naphtha, economically improving 
road antiknock performance. 

e 33 Mix offers refiners an opportunity to review 
future plans and delay or eliminate purchase of 
refining equipment for octane improvement. 

e 33 Mix may enable refiners to reduce the amount 
of aromatics in gasoline through less severe cata- 
lytic reforming. This produces better road per- 
formance and increases gasoline yield. 

How does it work? In Ethyl’s new anti- 
knock compound, there is a small quantity of man- 
ganese (.05 gram/milliliter of TEL) that has a “pro- 
moter” effect on tetraethyllead. This “promoter” 
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effect increases with increasing TEL concentration. 
It varies with the hydrocarbon composition of the 
gasoline and, therefore, will vary with the refining sit- 
uation. This suggests the possibility of selective blend- 
ing and refining to take advantage of the economics 
of this new antiknock compound. 

The most dramatic demonstration of this “pro- 
moter” action can be seen in alkylates and gasolines 
containing a high percentage of isoparaffins. Note on 
the cnarts that fuels showing good response to TEL 
show excellent response to Motor 33 Mix. 


How has it been tested? Before an- 
nouncing 33 Mix, Ethyl spent several years subject- 
ing this new development to tests in 3 basic areas— 
in the laboratory, on the road and in trial markets. 
Here are some of the tests 33 Mix underwent: 


1. Laboratory Tested—over 100,000 hours of dyna- 
mometer laboratory testing with both single and 
multicylinder engines, to determine its suitability in 
engines. In addition, 10,000 road ratings were made 


to establish its effectiveness in various gasolines. 


2. Road Tested—more than 7,000,000 vehicle miles 
in passenger car test fleets. In addition, employee- 
owned automobiles ran up another 1,500,000 miles 
of testing. No problems of any magnitude were en- 


countered. 


3. Market Tested—thirty-one companies, both large 
and small, participated in actual trial marketing tests 
for six months. Over 125,000,000 gallons of treated 
gasoline were sold to the public across the country 
with highly satisfactory results. 


Further details: For complete details on how 
33 Mix can be most advantageously applied to your 
refining situation, call your Ethyl Representative. 
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ANTIKNOCK COMPOUND 





PREMIUM GASOLINE WITH GOOD ANTIKNOCK RESPONSE 
Sensitivity 8.8 + Aromatics 25% 


PRESENT MOTOR MiX 


RESEARCH OCTANE NUMBER 


! 


3.0 
TEL, ML GAL 


1. The octane improvement costs for the additional octane 
gained by using Motor 33 Mix are 4.2¢/RONB at the 2 ml 
TEL level and 4.0¢/RONB at the 3 ml TEL level in the 
octane range from 98 to 103 RON. Cost figures are very 
favorable since average processing cost for premium gas- 
oline is about 12¢/RONB. 


PREMIUM GASOLINE WITH AVERAGE ANTIKNOCK RESPONSE 
Sensitivity 9.1 + Aromatics 25% 


“MOTOR 33 MIX 


RESEARCH OCTANE NUMBER 


3.0 
TEL, ML GAL 


2. Octane improvement costs in this case represent a more 
typical premium fuel. Antiknock improvement with 33 
Mix costs 8.8¢/RONB and 8.7¢/RONB at the 2 and 3 
ml/ gal TEL levels res ectively—and this in the octane range 
from 98 to 100. Again, very attractive figures when com- 
pared to processing iunprovement costs. 








REGULAR GASOLINE WITH GOOD ANTIKNOCK RESPONSE 
Sensitivity 2.8 - Aromatics 11% 
98 


MOTOR 33 MIX 


RESEARCH OCTANE NUMBER 


PRESENT MOTOR MIX 


3.0 
ML GAL 


20 

TEL 
3. This is a case of regular gasoline with very good anti- 
knock response, typical of premium or regular gasolines 
with low sensitivity. Antiknock improvement gained by 
using the new compound is extremely low cost: 2.9¢ /RONB 
at the | ml TEL level and only 1.5¢/RONB at the 3 ml 
TEL level—a favorable comparison with average cost by 
processing for regular gasoline of 5¢/RONB. 





REGULAR GASOLINE WITH AVERAGE ANTIKNOCK RESPONSE 
Sensitivity 6.6 - Aromatics 20% 
98 ; — 


“MOTOR 33 MIX 


PRESENT MOTOR MIX 


RESEARCH OCTANE NUMBER 


20 


TEL, ML GAL 


4. This represents a more typical regular gasoline, and here 
again octane costs suggest the use of the new antiknock 
As with most fuels, this is especially true at the 3 ml TEL 
level where the promoter effect is most prominent, At this 
point, octane improvement cost with 33 Mix is 3.5¢/RONB 
—a saving of 1.5¢/RONB for this additional octane im- 
provement when compared with cost by processing. 











ETHYL CORPORATION, new vor« 17, nv. 


ETHYL CORPORATION OF CANADA LIMITED, TORONTO 
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A new decade of progress for... 


The Gulf Coast 


Petrochemical Industry 


... Shows a declining growth rate... BUT... 
output in the 1960’s should double current levels and 
again lead the nation in chemical industry 

construction 


Charles W. King 


Humble Oil & Refining Company, 
Houston, Texas 





THE United States petrochemical industry will progress 
from the expansion phase to the maturity phase of industry 
development in the 1960's. Industry growth, as presented 
in Table 1, will increase at a decreasing rate through 1965 
with total volume production approximately doubling. The 
basic petrochemical building blocks for chemical conver- 
sion, experiencing a phenomenal 18.9 percent average 
annual growth rate since 1947, will increase 11.7 percent 
in 1959 to 24.5 billion Ib with value in the $784 million 
range. These petrochemical raw materials should reach 
41.2 billion Ib with value in the $1.2 billion class in 1965. 
Petrochemical intermediates, growing at an annual 13 to 
14 percent since 1947, will increase 15.5 percent in 1959, 
posting output of 48.8 billion Ib accounting for 28 percent 
of all chemical production.' By 1965, petrochemical prod- 
ucts should approximate 85 billion Ib valued at over $10 
billion, representing 40 to 50 percent of total production.’ 


History 

Growth of the coastal petrochemical industry was set 
in motion by World War II, but has been primarily a post- 
war development. The United States petrochemical indus- 
try, an outgrowth of World War I research, achieved 
commercial status in 1920 with Standard Oil Company of 
New Jersey’s production of isopropyl alcohol, the first 
commercial petrochemical. Union Carbide, the other early 
industry pioneer, developed commercial routes to ethylene 
and the major ethylene derivatives in the early 1920's. By 
1928, Cities Service was marketing methanol and formalde- 
hyde derived from natural gas. Shell Chemical added 
ammonia from natural gas, butyl alcohol, methyl ethyl 
ketone, and other acetone derivatives to the petrochemical 
roster in the 1930's. Also in the 1930's, Standard (New 


| aed 2Estimates by Dr. R. L. Bateman, Director of Market Develop- 
ment, Union Carbide Chemicals Company 


TABLE 1. United States Petrochemical Production. 


Petrochemica 
Products” 


Basic Petrochemical Products 
For Chemical Conversion 


Annual 


Billions, Ib tate of Growth Billions, Ib 


1955 16 20.9 330 
1959+ f 11.7 iS.8 
1960* 10 55.0 
1961" 9 10 iO 1 
1962* 32 9.3 65.6 
1963* $5.5 71.6 
1964* ; 78.2 
1965* 85.0 


tEstimate 

* Projection 

Estimate and projection based on U. S. Tariff Commission 
classification, “Crude Products from Petroleum and Natural 
Gas for Chemical Conversion,” including basic aromatic, naph- 
thenic and aliphatic petrochemical raw materials 

‘Estimate and projection by Dr. R. I Bateman, Director of 
Market Development, Union Carbide Chemicals Company 
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Jersey) and Dow Chemical began research work on the 
synthesis of butadiene. In the same period, Standard (New 
Jersey), Union Carbide, Tennessee Eastman, and Thiokol 
pioneered the development of synthetic rubber. 

In 1941, despite the early growth of the industry, only 
four major petrochemical plants were located on the Gulf 
Coast, Union Carbide at Texas City, Shell Chemical at 
Pasadena, Dow Chemical at Freeport, and Standard (New 
Jersey) at Baton Rouge. The government sponsored syn- 
thetic rubber program initiated in 1941 added 20 major 
synthetic rubber, butadiene, and styrene plants to the Texas- 
Louisiana chemical industry during World War II. These 
early producers combined with the major petroleum refiners 
in the area formed the nucleus that devleoped into today’s 
Gulf Coast petrochemical industry. 


Gulf Coast Petrochemical Industry 

The Gulf Coast petrochemical industry, following the 
industry trend, will expand at a decreasing rate through 
1965. In 1959, the Texas-Louisiana coastal region will 
experience another boom year producing an estimated 19 
billion Ib of basic petrochemicals for chemical conversion 
valued at over $600 million. Despite the decreasing growth 
rate, coastal area petrochemical raw material output in 
the 1960's should double current levels, approaching 33 
billion Ib with value in the billion dollar range in 1965. 
Petrochemical intermediate output is predicted at 39 billion 
lb in 1959, spiraling to a 68 billion Ib level in 1965 with 
value in the $8 billion class. 


The Petrochemical Complex 

The Gulf Coast, defined as the 700 mile strip of coastal 
area stretching from New Orleans on the east to Browns- 
ville on the southwest and extending inland approximately 


rABLE 2. Selected Major Organic Petrochemicals 
Produced on the Gulf Coast. 
(Millions of Pounds) 
(Per Year) 


Gulf Gulf United 
Coast Coast States 
Plant ‘apacity Capacity 
Benzene-petroleum 
derived 10 1O1a |R26 
Butadiene 10 O60 2474 
Ethanol , 792 1617 
Ethylene 13 3505 5600) 
Ethylene glycol 1065 1770 
Ethylene oxide ( 5 1595 
Methanol {S5 id 
Polyethylene 12 O05 
Sty rene-butadiene 
rubber 
Styre ne 
loluene 


Xylene 
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100 miles, lists over 80 percent of the total United States 
petrochemical capacity and represents the largest concen- 
tration of petrochemical productivity in the world. 

The coastal area, with approximately 80 major installa- 
tions and total representation of over 100 petrochemical 
plants, accounts for an investment of over $3.5 billion in 
plant and equipment and employs 50,000 people 

The Gulf Coast petrochemical industry, as illustrated 
in the map, is built around eight major industrial complexes 
located in the general areas of 

1. New Orleans 5. Houston 

Baton Rouge 6. Freeport 

3. Lake Charles Corpus Christi 

4. Beaumont 8. Brownsville 
The major concentration of plants is in the upper coastal 
region particularly in the Houston and Beaumont areas 
Estimates indicate the Houston complex may alone account 
for between 20 and 30 percent of total industry capacity. 


Major Petrochemical Products 

Che Texas-Louisiana petrochemical industry produces an 
estimated 3000 petrochemicals and markets about 200 to 
300 commercial volume products covering almost the entire 
gamut of synthetic organic chemicals and major petroleum 
derived inorganic chemicals. Strength of the Gulf Coast 
chemical industry is partially illustrated in Table 2. Of the 
12 selected billion pound capacity organic petrochemicals 
listed, Gulf Coast plants accounted for 49 percent or more 
of the total rated United States capacities. Major com- 
mercial quantities of all the billion pound petrochemicals 
such as isopropyl alcohol, propylene, butylenes, ethane, pro- 
pane, carbon black, ammonia, and most of the 50 odd 500 
million Ib organic chemicals are also produced in this region. 


Construction 
Indicative of regional growth, the Gulf Coast again led 
the nation in the latest Manufacturing Chemists Association 
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MAJOR PETROCHEMICAL PLANTS 
OF THE GULF COAST 


annual chemical industry construction survey. For the three 
year period, 1958-1960, Texas and Louisiana ranked first 
and second in total chemical construction in the United 
States with estimated outlays of $662.3 million and $473.2 
million respectively totaling over $1.1 billion. The vast 
majority of this construction will be represented by petro 
chemical expansion in the coastal area. 


Locational Advantages 

The Texas-Louisiana region has attracted the petro 
chemical industry to the coastal area because of unique 
locational advantages. Petroleum production and refining 
industries of the area, as presented in Table 3, with 60 to 75 
percent of the United States petroleum reserves and over 
30 percent of the nation’s refining capacity, provide strong 
support to the petrochemical segment. Water transportation 
is available through major deep water port facilities to the 
export and Eastern markets and by intercoastal canal to 
the Mississippi River and Midwestern markets. A complex 
system of product pipelines linking major producers in the 
area and connecting with other regional markets provides 
economic chemical transportation. The established petro 
chemical concentration offers supplies of basic raw materials 





TABLE 3. The Petroleum Industry on the Gulf Coast. 
Gulf Coast Gull 
Plants Capacity 


(,ull Coast 


Refineries 7) 2 GOS G9OUBPCD 
Natural gasoline plants HS 5130 MMef per Day 
(Cycling plants 29 $359 MMef per Day 
Natural gas reserves 170,157 605 MMef* 
Natural gas liquids reserves 4,587,922 M bbi* 
Crude oil reserves 8,366,209 M bbi* 
Rarrels per calendar day 

Million cubic feet per day 

ousand barrels 
otal reserves for Texas and Lou 
deposits 








Charles W. King is in charge of the Petrochemical Market 
Research Section in Humble Oil's Marketing Research Di- 
vision. He received a BBA degree in marketing and an MBA 
degree in marketing and marketing research from the Uni- 
versity of Texas in 1956 and 1957 respectively. While doing 
graduate work, the author was a lecturer in marketing on 
the University of Texas faculty. King joined Humble Oil 
and Refining Company in 1957 and has held his current 
position for approximately a year and a half. 





and represents a major consumer of its own products, at- 
tractive considerations to potential newcomers. 


Surplus Capacity 

Surplus productive capacity will continue to be a chronic 
problem confronting Gulf Coast petrochemical producers in 
the 1960’s. Though data for the Gulf Coast alone is not 
available, industry operating levels in the major petrochemi- 
cals reflect the general Gulf Coast supply-demand picture. 
In 1958, admittedly a slack year for petrochemical output, 
industry capacity for styrene-butadiene rubber operated at 
a 59 percent level, butadiene at 60 percent, polyethylene at 
60 percent, ethylene oxide and glycol in the 65 percent 
range, and petroleum derived benzene at 66 percent of ca- 
pacity. Among the comparatively strong demand products, 
propylene and ethanol operated at high capacity levels as 
did styrene at 79 percent, ethylene at 74 percent, and me- 
thanol at 73 percent of capacity. In 1959, the surplus 
capacity problem will be less severe because of the general 
economic upturn, the near record auto year, and its accelera- 
tion of the styrene, butadiene, and synthetic rubber indus- 
tries. The extended steel strike has been a boon to petro- 
leum derived aromatics, particularly benzene, and should 
guarantee the aromatics a high operating level the remainder 
of the year. Plastics demand has been strong in 1959 and 
the surplus capacity in polyethylene is more a problem of 
recent industry expansion than weak product demand. 

In the growth petrochemicals, however, a major portion 
of the overcapacity can be attributed to the “build big and 
grow with the market” philosophy. As illustrated by recent 
previous and planned expansions in ethylene and poly- 
ethylene, when production approaches capacity levels, a new 
wave of expansion is inevitable. Plant economics supporting 
large volume units only magnify the capacity problem. This 
type of overcapacity, however, is more often a planned sur- 
plus predicated on long term product growth and is con- 
sidered, by some observers, to be beneficial rather than 
detrimental to the industry in encouraging maximum cost 
control and intensive market development. 


integration of Petroleum and Chemical 
Companies 

The historical roles of petroleum refiners and chemical 
companies are being altered in favor of greater integration 
of these functions in the Texas-Louisiana petrochemical in- 
dustry. Petroleum refiners are moving from production of 
only basic chemical building blocks into petrochemical in- 
termediates and the chemical companies are searching for 
associations in the petroleum industry. Typical of chemical 
company integration was Monsanto's purchase of the Lion 
Oil Company in 1955. The joint venture type relationship 
among chemical and petroleum companies fathered Jeffer- 
son Chemical of Houston, owned by American Cyanamid 
and Texaco. With the concentration of raw material sup- 
pliers and chemical producers in the coastal region, further 
integration can be expected in the 1960's 


Growth Petrochemicals 
The forecast growth of the petrochemical industry and 
the Texas-Louisiana Gulf Coast is predicated on an expand- 
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ing industrial economy, but more so on an aggressive petro- 
chemical industry intensively developing existing markets 
and new end uses for research chemicals. The growth in 
the Texas-Louisiana petrochemical industry should be dis- 
tributed among all of the major petrochemical products, 
particularly among the basic building blocks. Ethylene 
should be a major growth petrochemical through 1965. An- 
nounced expansion plans indicate over 455 million lb of 
new capacity will be added by Mobil Oil and Phillips, bring- 
ing the Gulf Coast’s share of the 6 billion lb of industry 
capacity to 65 percent. Polyethylene will be the major sup- 
porter of the ethylene build up with other major ethylene 
derivatives experiencing only average growth. New end 
uses may also offer significant growth markets. 





Propylene, particularly high purity, should be in strong 
demand in the 1960’s based on anticipated polypropylene 
growth. Increased availability of high purity propylene in 
the Gulf Coast is almost a certainty. The rising prices of 
natural gas and LPG and the interest of refiners in more 
effective utilization of refinery gases may encourage greater 
pursuit of this route to ethylene and propylene. 

The coastal petroleum derived aromatics should also 
experience strong demand as industry requirements ma- 
terially exceed coal source supply in the 1960's. 

Acetylene represents a promising petrochemical building 
block. Assuming current process development work can 
achieve an economical hydrocarbon route to acetylene, 
strong demand should develop in existing and new chemical 
end uses. The majority of onstream hydrocarbon acetylene 
capacity, over 170 million lb, is located on the Gulf Coast, 
and a large portion of any new petroleum based capacity 
would probably be located in this area. 

Polyethylene is forecast to be a major Gulf Coast petro- 
chemical climbing to over a billion pounds of annual out- 
put in the 1960’s. Polyethylene capacity in the area is ex- 
pected to increase steadily with eight producers completing 
or announcing expansion plans in 1959. By 1962, over 250 
million Ib of new production will have been added bringing 
total capacity to 1.7 billion lb with 68 percent located in 
the Gulf Coast. Other rumored expansions, if formalized, 
will boost regional capacity still further. 


Polypropylene is expected to emerge in the early 1960's 
as another major growth thermoplastic with strong demand 
in molded and extruded items, sheet, film, and synthetic 
fiber. The Humble Oil plant at Baytown, Texas, with rated 
capacity of 40 million Ib expandable to 100 million Ib is 
the largest facility thus far announced. 

Rubber polymers also appear attractive for Gulf Coast 
development in the 1960's. Butyl rubber, with the introduc- 
tion of the new butyl tire in 1959 should see sharp increases 
in demand in the 1960’s. The country’s total butyl capacity 
of 117.5 thousand long tons is located on the Gulf Coast, 
and any capacity increases will almost certainly be located 
in the coastal area near available isobutylene feed stocks. 

Firestone’s announced polybutadiene and polyisoprene 
plant at Orange, Texas, will introduce two potential regional 
growth chemicals. Assuming polybutadiene markets can be 
developed, the Gulf Coast with available butadiene and 
established synthetic rubber complexes should get the ma- 
jority of new capacity. Isoprene and polyisoprene are also 
potentially strong coastal products, and several companies 
in the area are currently doing market development work 
on them preparatory to commercialization. 

During the 1960's, a galaxy of new petrochemical prod- 
ucts now in the research stages will be introduced in the 
market, and the Gulf Coast petrochemical industry can be 


expected to hold its position of dominance in the future. 
*x*** 
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PETROCHEMICAL 
GROWTH OF 
C., C;,, AND C, FAMILIES 


Here is a comprehensive report covering the status 
and important forecasts on the refiner’s basic petro- 
chemical building blocks 


Richard S. Ringheim 


Foster Dee Snell 


Foster D. Snell, inc., New York City, New York 





At the threshold of the new decade, the giant annual per- 
centage growth rates of the petrochemicals spawned from 
the various olefin sources (natural gas, refinery gas, and 
liquid hydrocarbons) are showing signs of some shifts. 

Ethylene and the C, family of petrochemicals are the un- 
questioned kingpin in total product volume, the maturation 
of the C, family will tend to trim the annual growth rates 
for products of that group (see Table 1) from the lush 
+ 25 percent, + 30 percent, and higher, to an annual rate 
for ethylene that will approximate 6.5 percent between 
1960 and 1965. 

Propylene of the C. family of petrochemicals now ap- 
pears to be shifting into a higher annual growth rate than 
that of ethylene (Table 2). Depending on the rising fortunes 
of the resin polypropylene, the Oxo alcohols, tetrapropylene, 
and propylene glycol, output of propylene may rise by as 
much as 10 to 15 percent per year during the first years of 
the decade ahead. Some prognosticators talk of prospective 
annual production of polypropylene as greater than that of 
the linear or low-pressure polyethylene. 

Toward the middle of the decade, however, production 
of propylene will also reach maturity, and its annual growth 


rate is expected to decline to about 7 to 8 percent per year 

In the C, family the dominant growth factor is the in- 
creasing demand for butane to be isomerized to isobutane 
and consumed in the alkylation of butylenes (also derived 
from butane), propylene, and pentylene. The trend toward 
high-octane premium gasoline for motor fuel is increasing 
throughout the world, and demands in the USA are fore 
cast to increase greatly in the next few years. 

Demand for butadiene via butane and the butenes will 
spurt upward by some 20 to 25 percent in 1959, and will 
likely continue a healthy increase in 1960. However, the 
course of butadiene has been rather sluggish during the 
past four years prior to 1959, and only since the latter year 
has S-type rubber demand grown significantly. 

[he reported erratic demand for the various C, hydro 
carbons (Table 3) would require a detailed study to exam- 
ine when major requirements of certain firms were changed 
sharply from year to year. 


ETHYLENE AND DERIVATIVES 
A closer look at the prospects for ethylene and deriva- 
tives gives promise of an output of ethylene for chemical 





TABLE 1. Production of Some Commercially Important C.-Derived Chemicals in the USA.’ 
(Annual Poundage and Percent Increase or Decrease) 


Product 1951 1952 
MM lb 1822 1799 
©) Change 1.3 +11.9 
Ethylene?* MM lb n. a 1809 
. % Change 
Ethyl Alcohol, synthetic MM lb 
© Change 
Ethylene Oxide MM lb 
&% Change 
Ethylbenzene MM lb 
© Change 
Polyet hylene MM lb 
© Change 
Ethylene Dichloride MM lb 
% Change 
Ethane?* MM lb 
©, Change 
Ethyl Chloride MM lb 419 
© Change +18.7 
Ethylene Dibromide MM lb 141 
© Change 


Cy Hydrocarbons, total* 


1953 1954 1955 1956 1957 

2013 2700 493 4165 4586 

+13.3 +18.4 + 29.4 +19.2 +10.1 

2136 2345 S048 3602 3947 

+18] +O R +30 0 4-18 2 +9 6 

1060 1152 1215 1276 1351 

+235 +8 7 5.5 +50 +5.9 

1%) 1. 3 794 1043 1236 

+314 +185 

1171 1165 

+84 0.5 

H2 566 708 

+251 

510 613 800 

+21.3 14.6 12.8 +20.2 +305 

145 356 445 562 640 
28 6 +1455 +25 0 
520 547 542 
17.6 +5 2 0.9 
18] 206 

+42 $15.5 1.4 +6.3 





1Figures in this table represent product separated from re- 
action stream. Several totals, like those for ethylene oxide, 
would be higher if products not isolated in continuous reactions 
were separately computed. 


Statistics identified with this footnote represent U. S. Tariff 
Commission reports on the production of crude products from 
petroleum and natural gas for chemical conversions only, not 
for fuel consumption, etc 
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conversion of close to 4.5 billion Ib in 1959, and approxi- 
mately 4.6 to 4.7 billion lb in 1960. By 1965 few would hesi- 
tate to predict that chemical conversion would be 
preempting at least 5.5 billion lb per year, and probably 
6.0 billion Ib. That prediction allows for an average growth 
of about +6.5 percent per year. Few doubt that the years 
of +18 to +30 percent growth for ethylene (see years 1952- 
1958 in Table 1) are over. The rise of the C, family (poly- 
propylene, propylene, glycol, etc.) and of the switch to 
acetylene and/or propylene (viz. acrylonitrile) will likely 
trim the annual rises of ethylene below 10 percent. The late 
summer drop of 3 cents per Ib in the price of linear or high- 
density polyethylene, first announced by Phillips Chemical, 
may boost gradually the flagging sales of that commodity, 
but hardly to the unrealistic, if not fantastic, totals of 300 
million lb by 1961-62, which some forecasters published for 
this high-density resin only a year or two ago. 

Trade sources peg the capacity for ethylene at approxi- 
mately 5.6 billion Ib and have also indicated the possible 
addition of over 1.0 billion more pounds of ethylene capac- 
ity in the next few years. By 1965 prognosticators estimate 
a total capacity of between 6.5 and 7.0 billion Ib. 

About one-half of the ethylene produced in the USA, 
during the past year or so, has come from natural gas. 
Somewhat slightly less than half comes from refinery gas, 
and the remaining 50 percent is estimated to come from 
liquid hydrocarbons. Trade reports underline the continued 
trend of the refinery companies to engage in more petro- 
chemical operations. They estimate that by 1965 refinery 
gas sources of ethylene may rise close to 50 percent, where- 
as the amount coming from natural gas may fall to 45 to 
47 percent. Other observers of this field predict a steady 
rise in the use of liquid hydrocarbons as a source of 
ethylene. Fundamental sources for ethylene from the refin- 
ery gas streams, mainly ethylene plus ethane, are probably 
the cheapest raw materials for ethylene production in the 
USA. According to reports during the past year the avail- 
able off-gas C, feedstock from the Gulf Coast refineries was 
largely committed for ethylene manufacture. Consequently, 
at least several ‘major ethylene merchants were said to be 
forced to use propane as a supplement. 

A market characteristic of the ethylene-producing indus- 
try of the USA is its close ties to the petroleum-refining 
companies of the Texas-Louisiana Gulf Coast. Approxi- 
mately five-eighths of the capacity of ethylene in the USA 
is centered in the Gulf Coast area as a raw-material- 
oriented industry. 

Ethylene production in the USA was virtually captive 
before 1953. Reported sales at that time consisted mostly 
of intercorporate transactions where strong reciprocity ties 
existed. The debut of merchant ethylene on the Gulf Coast 
began in 1953 from a plant of the Gulf Oil Company. Since 
that time Gulf Oil has built the longest distributing pipeline 

about 140 miles long — for ethylene. Moreover, since 
1953, a large share of new ethylene demand in the Gulf 
Coast area has been satisfied with purchase rather than 
captively consumed material. Of this merchant or contract 
ethylene, trade sources estimate that approximately 45 per- 
cent is purchased for the production of polyethylene, and 
slightly more than 20 percent for the production of ethylene 
oxide. At the first of 1959 it was estimated that about 1.5 
billion Ib of ethylene capacity was merchant. 


High Purity Pipeline 

Another significant trend to watch will be the handling 
of merchant high-purity (99 percent) ethylene. At the pres- 
ent time the longest ethylene pipeline, the 140-mile one of 
Gulf Oil, transports only 98 percent, regular grade ethy- 
lene. Consequently, customers of Gulf have had to install 
ethylene purification units to obtain 99 percent material 
needed for the production of the conventional or high-pres- 
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sure polyethylene. At the present time, there are only two 
relatively short pipelines for polyethylene-grade ethylene: 
One is that of the Petroleum Chemicals, Inc., running from 
Lake Charles, Louisiana, to Orange, Texas, and the other 
is the Phillips Petroleum line from Pasadena, Texas, to 
Texas City, Texas. The odds are high that the Mobil Corpor- 
ation will extend a high-purity (99.9 percent) ethylene line 
from the proposed Beaumont plant westward to Houston 
and Texas City, east to Orange, and south to Port Arthur 





Ethylene Oxide 

The production of ethylene oxide requires more ethylene 
than either ethanol or polyethylene at the present time 
in the USA. Between 1940 and 1950 the production of 
ethylene oxide more than quadrupled. It virtually doubled 
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TABLE 2. Production of Some Commercially Important C,-Derived Chemicals in the USA. 
(Annual Poundage and Percent Increase or Decrease ) 


Product 1951 

Total C; Hydrocarbons' MM lb 

©, Change 
Propane! MM lb 

© Change 
Propylene and Propane-Propylene 
Mixture! MM lb 

7, Change 
Isopropanol MM lb 

7, Change 
Acetone, All Processes MM lb 

©, Change 
Acetone, via Isopropanol MM lb 

© Change 
Acetone, via Nonisopropanol Routes MM lb 

©, Change 
Dodecylbenzene MM lb 

7, Change 
Tetrapropylene MM lb 
(Dodecene) ©, Change 
Tripropylene MM lb 
Nonene 7, Change 
Propylene Glycol MM lb 


©7, Change 


1954 955 


S74 
} 


4 





‘Statistics identified with this footnote represent U. S. Tariff 
Commission reports on the production of crude products from 


petroleum and natural gas for chemical conversion only 
for fuel consumption, etc 





in Output between 1950 and 1955. Since 1956 the annual 
rate of increase of ethylene oxide production has slowed, 
and, in fact, the production for chemical conversion in 1958 
dropped by 15 percent, which was the widest individual 
annual drop since the 1952-53 period. This decline in out- 
put understandably may have checked plans of new pro- 
ducers for the oxide. At least a half dozen large chemical 
manufacturers have proposed going into the production 
of the compound. 

A key to the swift growth of ethylene oxide demand lies 
in its chief derivative, ethylene glycol, and the latter’s major 
market as a nonvolatile type of antifreeze. The split between 
the glycol type and methanol type of antifreeze was ap- 
proximately 50 percent each in 1950. By 1955, however, 
the split tended to slightly above 70 percent for the glycol 
type. Recent reports predict that the glycol type will hold 
as much as 85 percent in 1960 and probably 90 percent of 
the market in 1965, whereas the methanol type will have 
only 10 percent of the market. Although automobile regis- 
trations have increased 3 percent per year as an average, 
this index of the demand for the non-volatile antifreeze 
may mean less than it has heretofore because of the ac- 
ceptance of the smaller cars which have smaller radiators 
and in some cases, air-cooled engines, which dispense with 
the need for antifreeze at all. On the horizon of possible 
automobile development is the turbine engine which would 
likewise reduce demand for antifreeze. On the other hand, 
a slight increase in ethylene glycol demand by 1965 of 
from 2 to 5 percent could be caused by the general ac- 
ceptance of automobile air conditioning. 

Runners-up to ethylene glycol in the consumption of 
ethylene oxide are the nonionic surfactants. Since 1950 up 
to last year it was estimated that the nonionic surfactants’ 
share of the synthetic surfactants market has grown from 
less than 8 percent up to 25 percent. The trend to liquid de- 
tergents and also to those that have low-sudsing character 
istics have kept the nonionics in second place well ahead 
of third-place acrylonitrile. Some trade estimates have placed 
the nonionic surfactants annual output between 475 and 
500 million lb by 1965. However, even by that year reports 
indicate that ethylene oxide requirements in producing the 
nonionic surfactants will be only slightly more than 15 
percent of ethylene oxide required by ethylene glycol 
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Major Process Changes 

In appraising the market prospects for ethylene oxick 
there is considerable interest in the efforts to reduce pro 
duction costs for that compound. Two major changes have 
occurred during the past few years. First, there has been a 
steady growth of preference for the air-oxidation process 
over the chlorination process in manufacturing ethylene 
oxide. In 1950 about one third of the ethylene oxide was 
produced by direct oxidation with air. By 1955, the two 
processes each accounted for about half of the production 
The future will see even a greater swing away from the 
chlorination process, since recent trade estimates of total 
capacity for ethylene oxide point out that approximately 
60 percent of the total capacity will be by direct oxidation 

A second important change in progress now is the intro 
duction of a new process, that of reacting ethylene with 
purified oxygen over a silver catalyst in a fixed bed reactor 
The first commercial plant using this Shell Development 
process went onstream at the beginning of autumn of 1958 
for the Wyandotte Chemicals Corporation at Geismar 
Louisiana. Both this new purified oxygen process and the 
older air oxidation route eliminate the waste disposal prob 
lems encountered with the chlorohydrin route. Moreover 
the Shell Development innovation is said to require less 
capital investment with the use of purified oxygen than with 
the use of air. The Lummus Company used the same 
process in at least two other ethylene oxide plants, on« 
for the Calcasieu Chemical Corporation at Lake Charles 
and for Petrochemicals, Ltd., Partington, England 

Unlike the prospects for increased usage of merchant 
ethylene, the amount of marketed ethylene oxide is ex 
Approximately 90 percent of the 
ethylene oxide market is captive, and this percentage 1s 


pected to decrease 


expected to increase 


Polyethylene 

Growing at a consistently faster rate than ethylene oxide 
polyethylene is close after the latter compound in its re 
quirements for ethylene. If polyethylene continues its an 
nual growth rate in excess of 20 percent this year as usual, 
it will finally become the first billion-pound plastic. Of this 
total, about 90 percent will consist of the conventional o1 
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high-pressure polyethylene, and approximately 10 percent 
will be the linear or low-pressure polyethylene. 

Estimates of the linear or low-pressure polyethylene 
varied from 45 to 60 million Ib in 1958, depending on 
whether the captive consumption of some of the material 
with conventional polyethylene to produce a copolymer 
of higher density is counted in the total. Even if the higher 
estimate of 60 million lb is considered, that would represent 
only 20 percent of the estimated in-place capacity of 300 
million Ib linear polyethylene in the USA by early 1960. 
On the expectation that polypropylene has certain superior 
properties over those of polyethylene, there are doubts as 
to whether production of low-pressure or linear polyethy- 
lene will hit in a long time the totals that were predicted 
for the product by a number of prognosticators in 1957. 

A future development in the polymers industry which 
will likely affect both the use of polyethylene and other 
polymerized olefins such as propylene and butylene, will 
be the continued research and commercialization of 
copolymers of these resins. Present observers in the industry 
tend to believe that these copolymers of the higher olefins 
will take some markets away from the blends of con- 
ventional and low-pressure polyethylene. 

Exports of polyethylene, which have constituted almost 
one third of the sales of polyethylene in recent years, are 
scheduled to drop by perhaps !0 percent from a total which 
was approximately 250 million Ib in 1958. This prediction 
is based on the number of polyethylene plants being built 
in European countries, in Japan and other parts of Asia. 
The European common market and other free trade areas 
are expected to reduce demands for USA polyethylene 
Although some trade prognosticators estimate that USA 
exports of all forms of polyethylene will drop to under 100 
million Ib by 1961-62, a surprising amount of the capacity 
overseas is in the low-pressure process material which has 
not captured much of the market in comparison with the 
conventional type of polyethylene, which is that chiefly 
exported from this country. Also, it is generally believed 
that the cost of ethylene derived from natural gas in the 
USA is less than the cost for deriving ethylene from refinery 
cracking or coal gas in Europe. 

Over the years ahead, the outlook for the export of poly- 
ethylene from this country will grow dimmer. Consequently, 
even with good prospects for film and sheeting of polyethy- 
lene, we feel justified in estimating that the production of 
polyethylene in the USA will probably reach 1.15 billion 
lb in 1960, but will probably not exceed a range of 1.6 to 
1.8 billion Ib in 1965. 
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Ethanol 

In Table 1 it appears that during the past five years the 
growth of synthetic ethyl alcohol has been relatively stable 
between 5 and 13 percent per year. The bulk of the ethanol 
is used to produce acetaldehyde and a panoply of chemicals 
derived therefrom as well as certain chemicals such as 
acetic acid, ethyl chloride, and ethyl acetate. The fact that 
there are only five USA producers of synthetic ethanol de- 
spite a multitude of markets, attests to the fact that growth 
in the production of alcohol is expected to be only moderate 
during the next five years. The single producer of ethyl 
alcohol by the fermentation route, Publicker Industries 
(Philadelphia), is not too likely to convert to the synthetic 
route. First of all, no major seller of ethylene is willing to 
turn this raw material to less remunerative outlets than ethy- 
lene oxide, polyethylene, ethylene dichloride, etc. By compari- 
son, ethanol is a relatively low-return product. Output of 
all synthetic will likely amount to 1.65 billion lb in 1960. 


Others 

The ethylene consumed for any one of its other significant 
derivatives accounts for less than 10 percent of the esti- 
mated annual requirements of ethylene. These derivatives 
are ethylene dichloride, styrene via ethylbenzene, ethyl 
chloride, and ethylene dibromide. Except for ethylene, 
these latter derivatives have been slow growers in recent 
years. Demand for ethylene dichloride was growing briskly 
for a few years preceding 1958 (see Table 1), but in the 
latter year a decline in production is recorded. The con- 
sumption of ethylene dichloride in the production of vinyl 
chloride monomer is losing some ground to the process 
that uses hydrogen chloride and acetylene. However, fore- 
casts are made that ethylene dichloride will become another 
billion pound chemical by 1965. Even so, annual growth 
rate will approximate barely 5 percent this year. 


PROPYLENE AND DERIVATIVES 

Propylene and propane-propylene mixtures consumed for 
chemical conversion in the USA have generally received 
far less attention in the trade press than ethylene and its 
derivatives. Consequently, the general reader on the petro- 
chemical industry may not have noticed in recent years 
that the percentage growth of propylene is now rising faster 
than that of ethylene. However, the propylene family does 
not have the giant base for growth as does the ethylene 
group. The latter will soon have four derivatives with annual 
outputs in excess of | billion Ib: Ethanol, ethylene oxide, 
ethylbenzene, and soon, polyethylene (see Table 1). The 
propylene group has one product in the billion-pound-per- 
year group, isopropanol, and with the only rapid growers, 





TABLE 3. Production of Some Commercially Important C,-Derived Chemicals in the USA.* 
(Annual Poundage and Percent Increase or Decrease) 


Product 1951 1952 


(, Hydrocarbons, total MM lb 2819 
72.0 


Y, Change tie 


1299 


}-Butadiene, Elastomer Grade MM |b 222 
“> Change +1003 


Butene and 2-Butene Mixture MM Ib 1136 


©), Change +77.2 
n-Butane MM lb 


‘ . 
¢ Change 


Butadiene and Butylere Fractions MM lb 

. ‘ Change 
Isobutylene MM lb 

© Change 
Isobutane MM lb 

7, Change 


All Other C, Hydrocarbons MM lb 461 
©, Change +188 


1953 1954 1955 1956 
3167 4067 4569 5039 
+33 4 +284 +12.3 +10.3 
1152 SUo 1411 1502 
149 29 8 +744 +6 4 
907 1215 1172 1007 
199 +34 0) 5 14.1 


3 
11s 941 753 1215 


+ 1000.0 +125 1 20.0 +61 4 


n. a 412 


327 
161.6 
451 
+1.3 
125 


$1.2 





All statistics from U. S. Tariff Commission Reports. 
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tetrapropylene, Oxo alcohols, and polypropylene well below 
on the list of tonnages. 


Where Does Propylene Go? 

By 1960 the consumption of propylene and propane- 
propylene mixtures for chemical conversion will hove above 
the 2-billion lb per year mark. By 1965 the prospects are 
good for an annual consumption of 2.7 to 2.8 billion Ib. 
At the beginning of the decade the growth percent may 
rise to 10 or 15 percent per year, provided that no marked 
business recession occurs. However, by the mid sixties, the 
rate will likely mature to about 7 to 8 percent per year. 

Somewhere between 20 and 21 billion Ib per year of 
propylene come from refineries at the present time. Another 
1.5 billion lb or so come from ethylene plants. Over 70 
percent of the propylene is consumed by the refineries for 
fuel; over 15 percent is lost at the refinery. Current estimates 
place the portion consumed for chemical conversion at 
about 10 percent. This percentage of conversion is con- 
siderably lower than the 25 to 30 percent of the liquid 
hydrocarbons estimated to be converted to chemicals 
annually. 

The refineries generally turn out a propane-propylene 
mixture containing from 40 to 60 percent propylene as a 
cracking process byproduct. If propane pyrolysis is used 
to produce ethylene, a plant for that product turns out a 
propane-propylene mixture similar to that of the typical 
refineries. However, if butane pyrolysis is used to make 
ethylene, then a propylene of about 90 percent is turned 
out. High purity propylene at about 99 percent is required 
for polypropylene, for butyl and isobutyl alcohols by the 
Oxo process, etc. 


A development which may concern the balance between 
available propane and butane from liquid hydrocarbons is 
the marked increase in demand for butane for alkylation 
processes that has set in during 1959. This trend will be 
interpreted below in the section on the C, derivatives. During 
the summer of 1959 approximately 1.95 gal of liquid pro- 
pane were being produced for every 1.0 gal of liquefied 
butane. The anticipated surplus of propane has already 
been noted by the liquid petroleum gas fuel distributors 
who are urging their butane and butane-propane customers, 
particularly in the southern states, to install propane systems 
and to adjust lines and appliances to use the C, gas. The 
northern half of the country has steadily increased its use 
of propane for fuel over the past few years. Obviously an 
extremely cold winter could not only increase home con- 
sumption of propane fuel, but also industrial plant 
consumption. The steady rise in the chemical conversion of 
propane (see Table 2) over the past six years cannot, of 
course, be interpreted entirely in terms of the C, family, 
since both ethylene and propylene are derivatives. 


One Billion Pounds 

We have noted that isopropyl alcohol is the only member 
of the propylene derivatives that has annual sales in excess 
of 1 billion Ib. It accounts currently for slightly more than 
half of the annual consumption of propylene. Starting as 
one of the first petrochemicals 30 years ago in this country, 
isopropyl alcohol has now matured. Its steady rise has de- 
pended on its major derivative acetone, whose sales are 
growing more slowly. Isopropyl alcohol output may reach 
1.2 billion Ib in 1960. 

Tetrapropylene is one of the next largest member of the 
propylene offsprings which although growing erratically 
from year to year is now striding forth in rather heavy 
demand (see Table 2). The chief commercial importance 
of tetrapropylene (dodecene) is in the alkylation of benzene 
to make dodecylbenzene, which is used to make the alkylaryl 
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sulfonates which are the mainstay of anionic detergents 
Also, one of the newer alcohols to be made by the Oxo 
process, tridecyl alcohol, is produced from tetrapropylene 


Propylene Glycol outturn, although far from the top of 
the propylene derivatives list, is taking a boost because of 
the rapid growth of the urethane foams. Recent estimates in 
the plastics industry state that polyethers constitute about 
90 percent of the urethane production in contrast to only 
10 percent for the polyester type. Not only are the poly 
ethers less costly than the polyesters as raw materials for 
making urethanes, but the widespread anplication of single- 
shot systems of producing the urethane foams gives even 
a greater competitive advantage to this type of foam. 

As interest gathers in the flexible urethane market, which 
is estimated to reach 100 million Ib by 1960, the variety 
of polyethers based on propylene is widening from month 
to month. Wyandotte and Dow have offered the polypro- 
pylene glycol; Union Carbide has introduced a triol based 
on propylene oxide; and the Atlas Powder Company is 
offering a propylene oxidesorbitol adduct type of polyether 


The use of propylene as a copolymer with ethylene to 
form polymers of industrial importance may appear far 
from the commercial stage in this country. However, recent 
announcements by Montecatini and its consultant Gulio 
Natta say that they have demonstrated that ethylene-pro- 
pylene copolymers are suited for the manufacture of tires 
The new elastomer, known as C-23, has properties ap 
proaching those of natural rubber, and with respect to the 
mechanical properties of its vulcanizates, the ethylene 
propylene polymer is between natural rubber and styrene- 
butadiene copolymer. The C-23 may be called a general 
purpose elastomer. Although the new polymer exhibits 
resistance to heat, oxygen, ozone, etc., it does not have much 
more resistance to swelling in inorganic solvents than some 
of the commercial unsaturated elastomers 


Acrylonitrile 

Every maker of a chemical raw material hopes that his 
product will be found useful in a product already well 
established. Consequently, the announcement during the 
past year of the plans of the Standard Oil Company of 
Ohio that it will make acrylonitrile by a process consuming 
propylene, ammonia, air and steam, has aroused the interest 
of propylene makers. Foreign patent literature describes 
a one-step method of producing acrylonitrile by the catalytic 
air oxidation of a propylene-propane mixture and ammonia 
When the ammonia-to-propylene ratio is greater than 1:1, 
acrylonitrile tends to be produced. If the ratio is in the 
other direction, acrolein tends to be produced 


Cs DERIVATIVES 

No matter how intricately one traces the interconnections 
between the various derivatives in the C, family of hydro- 
carbons, there is abundant evidence that world demand is 
and will continue to rise steadily for the C, derivatives. A 
major impact on supplies of butane in the near future is 
causing concern in some petrochemical quarters. Public 
demand for high-octane premium gasoline for motor fuel 
is increasing the demand for alkylates remarkably. Refiners 
look upon C, alkylation, employing isobutane and butylene, 
as the most economic addition to reach the premium gaso- 
line. The isobutane is produced by the isomerization of 
butane. Alkylation also combines isobutane with propylene 
and pentylene. Sales of isobutane from liquid petroleum gas 
soared by as much as 35 to over 65 percent in the middle 
of the summer of 1959. Butane sales have also risen by 
comparable amounts in the same period. 

As we shall see below, there is a drain on the supplies 
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of butane for one of the main routes for manufacturing 
butadiene directly. Of course, n-butylenes (1-butene and 2- 
butene) are also produced by the dehydrogenation of bu- 
tane and from the butane in liquid petroleum gas. These 
n-butylenes are also consumed directly in the alkylation 


process mentioned above. 


Inspection of the production record of the C, hydro- 
carbons over recent years (Table 3) shows that declines 
have oscillated with rises in production with extreme 
variability. Some of these swings are attributed to differ- 
ences in the reporting of statistics from one year to the next, 
or to major shifts in requirements by certain firms, and 
indirectly sometimes to, say, the competition between the 
S-type rubber — a consumer of butadiene — and natural 
rubber because of the latter’s wide price fluctuations. 

Early in 1959 the feedstocks for butadiene in the USA 
were estimated at approximately 45 to 50 percent as buty- 
lenes, 40 percent butane, and the remainder as the byproduct 
from the hydrocarbon cracking in the production of 
ethylene. 


1, 3-butadiene has shared the erratic rise and fall of the 
C, family in recent years, however, it has excellent portents 
for 1959 in the output of S-type synthetic rubber, which has 
risen by more than 25 percent in output for the first six 
months of 1959. That portion of the S-type rubber not used 
for tires was ahead of the 1958 midyear total in mid 1959 
by over 33 percent. By the year end record production 
totals are expected for both tire and non-tire usage in USA. 

When this demand for butadiene for 1959 is totaled, it 
probably will amount to over 1.65 billion Ib. Although the 
erratic course of butadiene has also followed from the 
relationship of the price of natural rubber versus the price 
of the S-type rubber, we expect that the growing use of 
butadiene in paint latexes, terpolymers, etc., and a steady 
rise in exports will eventually cushion these oscillations 

Although the estimation of specific year-by-year totals 
for butadiene can only be highly tentative, one can foresee 
an output of approximately 1.7 billion Ib per year in 1960, 
and 2.0 billion Ib in 1965. 


Several new trends will affect the consumption of buta- 
diene. If the general public tends to choose smaller 
automobiles, then one can expect smaller tires to be used 
and less S-type rubber consumed. However, the desire of 
American industry to be less dependent on natural rubber 
has led to some intensive research into the duplication of 
the natural form by synthetic forms 


Cis-Polybutadiene 

The synthetic natural rubber called cis-polybutadiene 
makes a good account of itself in its first consumer use, 
namely in truck tires. Both Phillips Petroleum and the 
Firestone Tire & Rubber Co., have small production of cis- 
polybutadiene. The synthetic natural rubber has the advan- 
tage of low heat buildup in the truckcars which operate un- 
der heavy loads and at high speeds. Since nearly 13 million 
trucks and buses were manufactured in the USA in 1958, 
it is estimated that this consumption of synthetic natural 
rubber could be an imposing market for butadiene. How- 
ever, it should be realized that polyisoprene is still in the 
running for this type of new rubber. Actually the elastomer 
from polyisoprene and known as Coral rubber is considered 
more as a replacement for natural rubber than what is made 
from polybutadiene. A major factor persuading the use of 
the new synthetic natural rubber has been the price fluc- 
tuation of imported natural rubber. Price quotes in mid- 
summer for imported natural rubber were around 33 cents 
per lb and that for polyisoprene about 30 cents per lb. The 
selling price in midsummer for the cis-polybutadiene was 
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around 35 cents per lb with the expectation that large-scale 
manufacture would bring the price down to the range of 
30 to 32 cents per Ib. The expectations are that the natural 
rubber prices will not fall to their low point of 25 cents 
as in early 1958, because it is now believed that world-wide 
requirements for all types of rubber are steadily increasing. 

Isobutylene, a modest but growing member of the C, 
family of hydrocarbons, is scheduled to have increased de- 
mand because of the growing success of butyl rubber for 
automobile tires. Butyl rubber is a copolymer consisting 
of 97 to 99.5 percent isobutylene with small amount of 
isoprene. At present all of the butyl rubber made in the 
USA is made by the Standard Oil Company (New Jersey) 
and by its subsidiary Humble Oil and Refining Company 
The Canadian government also produces butyl rubber in 
the Polymer Corporation at Sarnia, Ontario, Canada. 

Esso Standard began the distribution of the butyl rubber 
passenger car tires at the beginning of summer, 1959. The 
new tire with the tradename of Atlas Bucron is produced 
by U. S. Rubber and Firestone but will be distributed in- 
itially through the Esso Auto Service Stations. The Atlas 
Supply Company, which Esso and four other oil companies 
control, will handle the distribution of these tires in an 18- 
state area from Maine to Louisiana. The other oil companies 
for which Atlas is distributor will probably also handle 
the new tire. The butyl rubber is already approved by the 
U.S. Army for use in military truckcars. 





lire producers in general will not be immediately ready 
to consider manufacture of butyl rubber tires, inasmuch 
as they would have to go into the open market for butyl 
rubber. By turning to butyl rubber, they would reduce their 
output of captive supplies of other synthetic elastomers 
Of course, earlier output of butyl rubber has been con- 
sumed in inner tubes, but the introduction of the tubeless 
tire for 1955 automobiles in this country brought an im- 
mediate decline in the butyl consumption. Some repair 
usage for butyl inner tubes still exists, of course. This decline 
had prompted Esso Standard into finding other outlets for 
its capacity for that type of elastomer. 

Although the normal butylenes have their present major 
outlet in the USA in the production of butadiene, note 
should be taken of developments by Montecatini in Italy 
In the late spring of 1959 that firm announced that it was 
producing on a pilot-plant stage a new isotactic polymer, 
polybutene, based on 1|-butene, a low-cost gas derived from 
petroleum cracking. The first use recommended for this 
new polymer is for films because of the product’s high tear 
strength and resistance to chemicals. Moreover, because 
its stiffness is less than that of isotactic polypropylene, 
polybutene is thought particularly well suited for film sheet 
of higher thickness than that for the polypropylene. Mon- 
tecatini says that polybutene films have already been suc- 
cessfully laminated to aluminum foil, paper, textiles, etc. 
Sheet stock of the new material is believed satisfactory for 
vacuum and pressure forming, and for cable covering and 
corrosion-resistance, coatings and linings for vessels 

In this country there is also growing interest in poly- 
butene. The Cosden Petroleum Corporation announced in 
September 1959 that it had licensed its process for making 
polybutene to the Texas Butadiene and Chemical Corpor- 
ation, and was also doubling its capacity for making the 
compound at its Cosden refinery. 

Further witness to the growing interest in polybutene is 
the fact that the U. S. Tariff Commission has begun report- 
ing production and sales of this chemical in its preliminary 
1958 summary of output statistics. About 29.7 million 
lb of polybutene were produced, and nearly 28 million 


lb were sold. *x**x* 
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A boost to the octane race... 


SYNERGISM* 


Dr. Robert S. Aries 


Aries Associates, Inc 
Stamford, Connecticut 


IT IS HARD TO BELIEVE there was once a time when 
gasoline quality was not measured in terms of octane rating, 
or what amounts to the same thing, in terms of highest useful 
compression ratio attainable in the gasoline motor. But once 
this criterion was established and the higher energy output 
of the engine per unit of gasoline consumed was recognized 
at higher compression ratios (and the higher octane num- 
bers required to utilize economically these higher compres 
sion ratio engines) the octane race became inevitable 
First came the use of selected stocks and thermal crack- 
ing. The real break-through came with tetraethyl lead. TEI 
was first prepared more or less as a laboratory curiosity by 
Loewig in 1853, but it entered industry when Midgley and 
Boyd in 1922 (J. Ind. Eng. Chem. 14,894, 1922) announced 
their discovery that a small amount of lead tetraethyl added 
to gasoline prevented detonation in the internal combustion 
engine. That started the revolution in gasoline which is 
continuing beyond the problems originally set up by tetra- 
ethyl lead itself. TEL started out as an additive to available 
gasolines, but had ended in transforming the whole gasoline 
refining industry with new concepts as well as new products 


This is what has happened. Competition in the gasoline 
industry produced even higher octane rated gasolines. These 
gasolines were useful only if the engines were designed 
(including their compression ratios) to fully utilize the 
higher octane ratings. The constantly improved engines com- 
pelled every refiner to meet a rising minimum octane level. 
And some refiners attempted to hold or gain the lead in 
octane ratings. This is the octane race. 


What did the refiners really achieve? By 1940 regular 
grade gasoline had an average octane rating of 77.9 and 
premium grade 83.0. In 1956 the regular grade had an 
average octane rating of 89.9, premium 96.8 and super 
premium 100-102. In the same period the compression 
ratio( weighted average) climbed from 6.36 in 1940 to 8.49 
in 1956. Both octane rating and compression ratio are still 
going up. In 1959 regular octane average is 91, and premium 
gasoline is 99. And still going up. The octane race is not 
yet over, although it may temporarily be at a plateau, as 
it has been several times in the past. Despite current em- 
phasis on the use of regular gasoline, the trend is inevitably 
upward. 


Ihe real and continuing problems are stated simply 
@ How can higher octane ratings be achieved? 
@ How much does it cost to do this? 

With respect to achieving higher octane numbers, th 
answer is not as simple as the questions and is not merely 
“Do this or do that.” 

Hagler in an article (Refining Engineer, May 1959, page 
C-16) shows how the operations are carried out in a hypo 
thetical “average” midcontinent refinery where 30,000 bbl 
per day of a crude are processed to yield 17,800 bbl per day 
of a finished gasoline pool with a research octane of 93.0 
(leaded with 2.9 ml per gal of TEL), sufficient to provide 
75 percent of the total as 91 octane (regular) and 25 percent 
as 99 octane (premium). This involves taking off light 
gasoline, catalytic cracking, thermal cracking (coking 
etc. ), blending in natural gasoline and plant butanes. Of 
course, other specifications besides octane rating must be 
met. In his Fig. 5, Hagler shows that if the plant output ts 
to be increased by 1.8 octane numbers (as he estimates 
for 1962) a deeper cut must be taken for reforming stock 
followed by more severe reforming and the reformate yield 
of higher octane material will be less percentage-wise, so 
that the same 30,000 bbl per day of crude will yield only 
16,900 bbl per day of a pool with 94.8 Research octane 
rating 

Of course, there are other ways to increase octane rating 
such as alkylation of butenes and propene (this costs 
money), pentane isomerization (which increases the 61 
octane number of the pentane fraction to the 92.3 octane 
number of the iso-pentane product, but also at a cost for 
equipment, processing and loss in yield), and other ad 
vanced processes. These up-grading facilities which we may 
refer to as “processing” are expensive, and some no doubt 
cannot be installed economically in a plant processing 
30,000 bbl per day of crude. Considering the total improve 
ments necessary to bring the gasoline pool up to 100 octane 
(or higher) Hagler suggests the added investment will 
probably be more than $10 million. This is probably an 
understatement. The total output will probably still be of 
the order of 17,000 to 18,000 bbl per day, and the additional 
$10 million or more must approximately justify an annual 
increased sales value of at least $10 million or $1.50 per 
bbl, so that the operating expenses of the new plant, amorti 
zation and obsolescence, and profit on the investment will 
be met. The added $1.50 per bbl is surely on the low side 


* Cooperative action of separate agencies such that the 


total effect is greater than the sum of the two effects 


taken separately ...Tetraethyl Lead plus Tertiary Buty! Acetate 
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Hypothetical 268,600-barre! oi! storage tank 
200 feet in diameter by 48 feet high. When 
designed in USS “T-1" Steel, plate thickness 
and weight are cut more than 50% with a 
total erected saving of $14,000. 


Design Advantages of USS “T-1” Steel ae ee ee 
USS “T-1" STEEL 


ASTM A283 
Carbon Steel 


Course No. 1 0.59 1.37” 

2 0.49" 1.14” 

Course No. 3 0.39" 0.91" 

design stress than permitted by API. Note, that although a higher unit Course No. 4 0.3125" 0.67” 
5 
6 


The following thickness and cost figures result from comparing two 
designs for the tank—one using ASTM A283 structural carbon steel 


Course No. 
following API Standards, the other using USS “T-1" Steel at a higher 


0.3125 0.44 
0.3125” (A283 Steel) 0.3125" 


stress is used with “T-1" Steel, an even higher safety factor on yield Course No. 
strength is obtained. Course No. 


aa ASTM A283 How USS “'T-1" Steel can reduce costs (compared with A283 Steel) 
USS “T-1" STEEL 
Carbon Steel ’ 
Material cost: = $4,400 more 
Yield Strength 100,000 psi 30,000 psi 
Design Stress 50,000 psi 21,000 psi but 
Joint Efficiency 0.85 0.85 Fabricating cost: ; sé $6,160 /ess 
Working Stress 42,500 psi 17,850 Freight cost: $4,930 /ess 
Factor of Safety Erection cost: $7,310 /ess 
on Yield Strength . ; ... 1,68 Overall savings with "T-1" Steel ; eT 
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$14,000 can be saved by building 
this oil storage tank with @§ “T-1” Steel 


Here is a design for an oil storage tank that hasn’t been 
built yet. It is 200 feet in diameter by 48 feet high. Capacity: 
268,600 barrels. 

The tank was designed by a well-known firm in this field 
—Pittsburgh-Des Moines Steel Co. The costs were estimated 
for both structural carbon steel to API standards and for 
building the tank with USS “T-1" Constructional Alloy 
Steel. In both cases, the bottom plates, roof plates and 
framing are all ASTM A283 carbon steel. The comparisons 
apply only to the shells. 


USS “T-1” Steel construction costs less. As you can see from 
the chart, the total cost of the shell construction with USS 
“T-1” Steel is $14,000 less than with carbon steel, although 
the cost of the steel itself is $4,400 more. The big savings 
come from lower costs of fabrication, freight and erection. 
The reason for this is that USS ““*T-1” Steel’s great strength 
(100,000 psi minimum yield strength) permits the plate 
thickness to be reduced more than 50°7, in most cases. The 
total steel weight is less, the thinner plates cost less to weld 


and ship, and fabrication costs are estimated to be lower 


Lower maintenance, too! USS ‘*T-1"’ Steel has four times the 
resistance of carbon structural steel to atmospheric corrosion 
Research has shown that paint life is extended on steels 
that have increased resistance to atmospheric corrosion 
consequently, longer intervals between paintings is an added 


advantage of using USS ““T-1" Steel 


Retains Toughness down to 50° F. USS “T-1”" Steel's 
exceptional strength and toughness, even at very low tem 
peratures, make it the ideal material not only for tanks, 
but for pressure vessels, equipment hauling trailers, offshore 
rigs and other equipment that must be built stronger but 
lighter. Write for a copy of our booklet, USS “*T-1" Steel 
United States Steel, 525 William Penn Place, Pittsburgh 
USS and “T-1" are registered trademarks 


30, Pennsylvania. 


United States Stee! Corporation— Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Is there no other way, particularly for the refinery of modest 
size? The giants of the industry will do whatever is neces- 
sary and they will naturally establish an economic selling 
price. There is to some extent a solution which is not only 
useful now, but will become increasingly useful as the basic 
octane ratings rise. This is “Octagen.” 

“Octagen,” which is tertiary butyl acetate, is a new de- 
velopment in the field of knock-suppressants for gasolines, 
or Stated otherwise it is a new octane rating improver. It 
represents a totally new concept in increasing octane ratings 
It is completely combustible in the automotive engine, leaves 
no ash, has no toxicity, and is itself in the gasoline boiling 
range 

Curiously enough some previous investigators in this 
field have been on the edge of discovering the high anti- 
knock value of tertiary butyl acetate without however ap- 
preciating the point that small quantities in appropriate 
gasoline compositions have a remarkable effect while large 
quantities are without effect or are positively detrimental to 
the octane rating. 

For example Holm in a patent granted in 1943 (U. S. 
2,334,006, November 9, 1943, assigned to Standard Oil of 
California) and originally applied for in 1939 proposed 
the use of 25 and 50 percent of tertiary butyl acetate to 
increase the octane rating, but this is, of course out of the 
question economically, even when tertiary butyl acetate is 
produced a: 10 to 15 cents per Ib, as this is too high a cost 
for a gasoline additive which must be used in proportions 
of 25 and 50 percent 

We have found that about 0.5 to 0.7 percent TBA usually 
represents the optimum amount and this amount in view 
of its octane improving value is quite economical. 

Lipkin in a patent granted in 1940 (U.S. 2,210,942, 
August 13, 1940, assigned to Atlantic Refining Company) 
used as his base gasoline a Pennsylvania straight run gaso- 
line of 41 octane number, ASTM-CFR, and by the addition 
of 10 percent of tertiary butyl acetate increased the octane 
rating to 48. Again, obviously uneconomical. 

What these inventors missed was that tertiary butyl ace- 
tate has a synergistic effect together with TEL, a low opti- 


*Registered Trade Mark of the Aries Laboratories. Patents applied 


for in all principal countries of ti world. Patents are for use and for 


ew methods of protu ert cot 





Dr. Robert 8S. Aries is head of 
the consultine engineering organ- 
ization hearing his name with 
offices in Stamford, Connecticut, 
Geneva, Paris and Tokyo. He 
has heen closely identified with 
many petrochemical develop- 
ments and has directed research 
and development in oxidations, 
resins and petroleum additives, 
on which his firm has licensees 
in this country and abroad. With 
degrees from Yale, Brooklyn 
Polytechnic and Minnesota, Dr. Aries is the author of sev- 
eral technical and economic articles and the pioneering book 
“Chemical Engineerine Cost Estimation.” He is a fellow 
of the American Institute of Chemists and the British In- 
stitute of Petroleum, a member of the AIME and a registered 
professional engineer in several states. He has circled the 
vlohe several times in connection with his consultine work 
He is a visiting professor at the University of Geneva, 
Switzerland, and has lectured on four continents 
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Curve for Octane Increase Response 
for Varying % by Volume of Octagen. 
This Curve is idealized for |OO RON 
Fully Leaded Base Gasoline. Other 
Gasolines show Analogous Curves 


OPTIMUM 


OCTANE INCREASE 


102 RON Leaded Base 
100 RON Leaded Base 
98 RON Leaded Base 
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% OCTAGEN BY VOLUME 


FIG. |. Octane increase response. This curve is idealized for 100 RON 
fully leaded base gasoline. Other gasolines show analogous curves. 








mum ratio, and most importantly that the higher the initial 
octane rating of the leaded gasoline, the more effective is 
BA in further raising the octane rating. TBA has very 
little effectiveness in raising the octane rating of a leaded 
gasoline with an octane rating of 70 or 80, becomes more 
effective if the leaded gasoline has an octane rating of 90, 
and becomes powerful when the leaded gasoline has an 
octane rating of 100 and becomes extremely powerful when 
the original leaded gasoline has an octane rating of more 
than 100. This is a most remarkable finding. 

As everyone now realizes, TEL is one of the greatest 
economic improvements the gasoline industry has developed, 
but its effectiveness is greatest (for 3 ml per gal maximum 
permissible) when the original base gasoline is low in octane 
rating. This is no doubt related to the chemical structure 
of the “poor” gasolines which may be straight chain paraf- 
fins of certain types. The first ml of TEL does most of the 
octane improving, the second ml of TEL does less, and the 
third ml of TEL does least. 

API Research Project 45 (Knocking characteristics of 
Pure Hydrocarbons, ASTM Special Technical Publication 
No. 225, 1958) shows the correlation between molecular 
structure and the anti-knock level of various hydrocarbons 
In this project it was found that TEL was most effective for 
paraffins and naphthenes (3 ml per gal), the response of 
olefins was distinctly less, and of aromatics least. But TBA 
is most effective with leaded gasolines containing high per- 
centages of olefins and aromatics which already have a 
high octane rating. The effects of TEL and TBA are com- 
plementary and truly synergistic. 

In the octane race the difficulty is usually that the last 
few octane units required to reach a certain level are the 
most expensive, requiring the most advanced severe deep 
refining and conversion methods, and the most expensive, 
so that 3 ml of TEL per gal will give the final rise. When a 
certain level has been reached and new heights are required 
newer and more expensive refining, conversion and selection 
methods are required. Here is where TBA is most effective 
The higher the level to which the octane number has been 
brought by processing and the addition of maximum per- 
missible TEL, the more effective TBA becomes. It is easier 
with TBA to raise the octane rating from 105 to 107 (where 
normally the processing costs become excessive) than to 
raise it from 90 to 92 (where present “normal” processing 
costs are not excessive). 
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For help in controlling your corrosion 
problem, ask the Man in the Tretolite 
Car, or write for your copy of the latest 
KONTOL brochure, complete with per- 
formance data, case histories, etc. No 
obligation. 





PETROLITE 


6 le RS 5 Ss ae Oe 


TRETOLITE COMPANY 


DIVISIONS 
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corrosion coupons prove... 


KONTOL 


REDUCED CORROSION IN 
PLATFORMER OVERHEAD 
VAPOR RECOVERY SYSTEM 
FROM 11.74 10 14 MPY* 


In an eastern refinery severe corrosion was encountered 
in the prefractionator overhead vapor recovery system in 
one of its platformers. This unit was charged with about 
1500 b/d of naphtha—300 bbls. overhead, 1200 bbls. re- 
moved as side cut and used as charge to reactors. 

After the first month of operation, overhead vapor line 
and reflux line of silica tower and clay tower had to be 
replaced. Reflux pump and reactor charge pump had to be 
relined and new impellers installed. Severe corrosion was 
noted in condenser bundles. Throttling valves were renewed 
several times. 

KONTOL was then injected into the overhead vapor 
line from the prefractionator. Corrosion test coupons in- 
stalled in a by-pass on the reflux line revealed the following 
results: 

sd +4 ee 
ees | temo mre 
12/18 12/26 11.74 
12/26 1/2 

1/19 2/2 

2/2 2/23 

2/23 4/28 

5/13 10/12 














“i's penetration per yeor 


CANADA: Petrolite Corporation of Canada, Limited, 309 Alexandra Bidg 
Edmonton, Alberta 


ENGLAND: Petrolite Limited, Heathcoat House, 20 Savile Row, London W. | 


VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 
REPRE ENTAT 


BRAZK: WERCO, Ltda., Avenida Rio Branco 57-s 1410-11, Rio de Janeiro 
COLOMBIA: W. F. Faulkner, Calle 19, No. 7.30, Office 807, Bogota 
GERMANY: H. Costenobie, Guiollettstrasse 47, Frankfort, a.M 

ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 

JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F 
NETHERLANDS: F. E. C. Jenkins, Hoefblediaan 134, The Hague 

PERU: Oilfield import, S. A., Apartado 71, Talera 

TRINIDAD: Neal and Massy, Ltd., P.O. Box 544 Port of Spain 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERV 





Optimum Requirements 

TBA is to be considered a supplementary, synergistic 
high level octane improver. As it is synergistic with respect 
to TEL, the amount of TBA to be used depends on the 
TEL concentration present. The optimum amount of TBA 
for a given gasoline is given fairly closely by the equation: 

Optimum percent by volume of TBA=0.25x ml TEL/gal. 

A gasoline with 3 ml TEL per gal is further optimally im- 
proved by 0.25 x 3 = 0.75 percent by volume of TBA. If 
(hypothetically) the maximum TEL permissible were raised 
to 4 ml per gal, the optimum TBA addition would be 1 per- 
cent by volume, and the improvement in octane rating for 
such a gasoline (say of 100 RON with 4 ml TEL per gal) 
would be larger than for an equivalent 100 RON gasoline 
containing the present maximum of 3 ml TEL per gal. 

An interesting and provocative point is the following. 
The higher the octane rating of a given base gasoline, the 
higher is the cost of raising the octane rating of an additional 
unit by any so-called conventional methods of processing 
but the lower is the cost of raising it by TBA. 

By the use of TBA it costs less to raise the octane rating 
from 102 to 103 than from 98 to 99, because the 0.75 per- 
cent TBA produces a larger increase in octane rating in a 
fully leaded gasoline of 102 RON than in a fully leaded 
gasoline of 98 RON. 


Motor Method octane rating increases by TBA are prac- 
tically the same as for Research Method Octane ratings 
for optimum dosage of TBA (about 0.75 percent by volume 
for gasolines containing 3 ml TEL per gal). This means 
that the improvement in octane rating achieved by TBA 
is equally useful for low speed and high speed operation, 
and thus actually gives the full road improvement which 
the octane increase would lead one to expect. 

We now approach the second question, what is the cost 
of octane improvement by TBA? In other words how much 
does TBA cost per unit of octane increase? 


Process 

Methods have been developed by Aries Associates, for 
the production of tertiary butyl acetate based on isobuty- 
lene. The reaction used is fundamentally: 


Catalyst 


CH, : C—CH, +CH.COOH = CH.COO(CH.) 
CH, 
Isobutylene Acetic Tertiary 


Acid Butyl Acetate 


The use of sulfuric acid as a catalyst leads to moderate 
yields (about 65 percent), but the use of certain solid 
catalysts leads to almost quantitative yields. Isobutylene 
need not be pure, it may be a component of an isobutylene- 
butane mixture. 56 parts of actual isobutylene react with 
60 parts of glacial acetic acid to yield 112 parts of technical 
tertiary butyl acetate. 


Economics 

For convenience, we may assume the net cost of TBA 
to be 11 cents per Ib, or 79.2 cents per gal (7.2 Ib per gal). 
At a usage of .0075 gal per gal (0.75 percent by volume) 
this is 0.315 gal per bbl, or 22.5 cents per bbl (actually the 
cost is less as there is an increase in volume of 0.315 gal, 
so the true cost is less by a credit for 0.315 eal of product, 
approximately 4.4 cents or 18.1 cents per bbl net). 

For a plant producing 20,000 bbl per day of gasoline, 
the TBA requirement would be 150 gal per day (1080 Ib 
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OCTANE RATING OF FULLY 
LEADED BASE GASOLINE 
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COST PER GALLON TO RAISE BASE 
GASOLINE BY "PROCESSING AND 
“OCTAGEN" PER OCTANE NUMBER 
RISE. INTERSECTION AT 100 
OCTANE. 


FIG. 2. Cost per octane number rise. 


per day). This is too small for low cost production on a 
tonnage basis, so the TBA would have to be purchased by 
a plant of this size. Provision is being made for manufac- 
ture of TBA on a larger economical scale for sale to re- 
finers. It is too early to indicate the actual selling price, but 
at 21 cents per bbl of gasoline for the TBA required, the 
added cost is 42 cents per gal. In the range of 100 octane, 
this will give an increase of 0.8 octane units at a cost of 
0.625 cents per gal per octane unit increase. In the range 
of 102 octane the increase is 1.3 units at a cost of less than 
0.4 cents per gal per octane unit increase, and at 105 the 
increase is 1.8 octane units, at a cost of less than 0.3 cents 
per gal per octane number increase. This is the lowest cost 
known per octane unit per gallon in this high octane range. 
This is accomplished with practically no investment for 
equipment as it is assumed the TBA is purchased. 

Work is now going on in several countries on the use of 
TBA and it is expected that with the increased octane rating 
demand in the early sixties, the wide adoption of TBA will 
become a commercial reality, as it will be an economic 
necessity for many refiners. 

From what has been indicated the cost per gallon per 
increased octane rating unit may be considered in the follow- 
ing way for other methods of refinery processing and for 
TBA. To increase the octane rating by other processing, 
at 98 rating the cost is about 0.4 cents per gal per unit, at 
99 about 0.45 cents, at 100 about 0.5 cents, at 101 about 
0.55 cents, at 102 about 0.70, etc.... 

On the other hand, depending on the cost of TBA, the 
analogous cost for using TBA at 10 cents per Ib is about 
0.5 cents per gal per octane unit rise at the 100 octane 
level, about 0.4 cents at the 101 level, about 0.35 cents at 
the 102 level, etc.... Thus for octane ratings of the fully 
leaded gasoline, TBA (at 11 cents per lb) is competitive 
with processing at just above the octane rating of 100; but 
at higher octane ratings it is cheaper, being about “2 that 
for processing at the 102 level. At a cost of 12 cents per Ib, 
it’s competitive with processing at about 100.5 octane rat- 
ing and cheaper above this level. At 14 cents per Ib, the 
break even point is at the 101 octane level, with TBA cheaper 
for higher octane ratings. In all cases the investment for 
equipment is nominal, and it is the opinion of the author 
that for improvement of octane ratings of fully leaded fuels 
any increase above 100 should be made by tertiary butyl 
acetate. *** 
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AN N OU N C| NG a significant advance in refinery technology available for license 
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SOCRACKING 


a commercially proven hydrocracking process 


Today, in Richmond, California, the U.S. oil industry's first commercial 
Isocracking” plant is in full-scale operation. 


Developed by California Research Corporation, the /socracking Process 
is proving out benefits in refinery economics long predicted for hydro- 
cracking. Under moderate processing conditions, /socracking gives better 
than 100 per cent yield of over-103-octane gasoline blending stock 
from refractory light distillates. 


Highly selective in its ability to make the gasoline molecules most in 
demand, /socracking permits direct manufacture of desirable blending 
stocks. It produces light isoparaffins in substantial volume. Moreover, 
it is a flexible process with a wide variety of refinery applications. 


The /socracking Process is offered under license by California Research 


Corporation, and pilot plant facilities are available for evaluation of 


feed stocks. We invite you to discuss Jsocracking with our engineers, 
at the Chicago API meeting, November 8-12. 


For complete details, write for brochure: 
California Research Corporation, 200 Bush St., San Francisco 20, Calif. 


CALIFORNIA RESEARCH CORPORATION 


A Standard Oil Company of California Subsidiary 


*Proprietary Name 
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(Above) This view of Platformer LPG recovery section shows deethon- 
izer (left) and depropanizer tower (center). Third tower (right) is 
Unifining Unit's stripper column. 


New Platforming” unit 
boosts production 


if, a 
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DX Sunray upgrades 
product quality, 
boosts motor fuel 
production capacity, 
with five new UOP 
process units 


by Harry A. Brown 


Vice President of Manufacturing 
DX Sunray Oil Company, 
Tulsa. Oklahoma 


In little more than three years after be- 
coming the refining and 
marketing subsidiary of 
Sunray Mid-Continent 
Oil Co., DX Sunray Oil 
Co. launched a major 
modernization program. 


In early 1959 we 
placed on stream at our 
West Tulsa refinery a 
Horry A.Brown 20,000 BPSD Unifin- 
ing* unit, a 12,000 
BPSD Platforming unit, a 2,400 BPSD 
Isomerization Unit and a 2,500 BPSD HF 
Alkylation unit. At about the same time 
we added at our Duncan, Oklahoma, 
refinery a 6,000 BPSD Unifining* unit 
to an existing layout which already in- 
cluded a 6,000 BPSD Platforming® unit, 
a 22,000 BPSD Fluid Catalytic Cracking 
unit, a 3,500 BPSD HF Alkylation unit 
and a 750 BPSD Catalytic Condensation 
unit. Installed at a cost of $12 million, and 
designed and engineered by Universal Oil 
Products Company, our new units are the 
most modern available and were installed 
to carry out our avowed objective of mar- 
keting high-quality products. 


Triples high-octane 
output 


The four UOP units provide more high- 
octane gasoline than the Tulsa refinery 
previously manufactured. The new Plat- 
former almost triples the output of high 
octane gasoline there, and addition of the 
new HF Alkylation unit more than doubles 
DX Sunray’s potential for producing 
105-octane gasoline. °Tredemork 
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Being charged to the new Unifining unit 
is a blend of straight-run and coker naphthas 
for preparation as feed stock to two Plat- 
formers. These include a 7,500 BPSD re- 
forming unit that was converted to UOP 
Platforming in June of 1956 and the new 
12,000 BPSD unit completed this year. At 
relatively low cost, Unifining desulfurizes 
and purifies the Platforming feed stock and 
transforms olefins into paraffins. Combined 
operation with Platforming provides a most 
economical source for the hydrogen re- 
quired in Unifining. 


LPG unit recovers 
butane, propane 


At the new Platforming unit, the Uni- 
fined, depentanized C,-plus naphtha, or 
feed stock, is heated and contacted with a 
specially prepared platinum-containing 
catalyst under operating conditions to pro- 
duce a C;-plus gasoline with a leaded 
octane number as high as 99, if required. 
A rerun tower is provided for preparation 
of selected blending stocks. In conjunction 
with the Platformer there is an LPG unit 
designed to recover 92% butane and 
60% propane. 


In conjunction with the decision to mod- 
ernize the Tulsa refinery, we gave careful 
consideration to future demands for higher- 
octane gasoline. Expanded facilities for 
alkylation, to produce motor alkylate as 
a blending component, were chosen since 
sufficient quantities of butane available in 
our refinery streams could be isomerized 
and, as isobutane, utilized as one of the 
feed stocks for HF Alkylation. Universal 
engineers, therefore, designed a 2,400 BPSD 
Butane Isomerization unit to service the 
HF Alkylation facility. The two processes 
are controlled and operated as a single unit. 


Could produce 105-plus 
leaded octane 


The HF Alkylation unit product is 2,500 
BPSD of 105-octane gasoline blending 
stock. Actually, the unit would permit the 
Tulsa plant to turn out gasoline exceeding 
the 105 octane number (leaded) if market 
conditions should so dictate. However, DX 
Sunray has no immediate plans for pro- 
ducing motor fuels in such super ranges. 
If and when the need for higher-octane 
gasoline arises, we're ready for several years 
to come. Meanwhile, much of this high- 
octane alkylate is used to manufacture avia- 
tion gasoline. The remainder is blended 
with other refinery stock to produce a pre- 
mium gasoline which is equal or superior 
in quality to any in the DX marketing area. 
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PETROCHEMICALS 


DURING THE PAST TWO YEARS RUBBER 
PLANT OPERATIONS HAVE BEEN AFFECTED BY... 


Dr. W. W. Crouch 
C. M. Tucker 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


NEW 
DEVELOPMENTS 
IN 
SYNTHETIC 
RUBBER 


New rubbers have been announced, new grades of SBR 
rubber have been introduced, and new uses have been 


developed for rubbers 


SYNTHETIC RUBBER PLANTS built by the government 
during World War II have been under private ownership 
since 1955 when the plant disposal program was put into 
effect. During the first two years of private operation, in- 
dustry offered products similar to those produced under 
government control. Prices remained stable. There was a 
considerable expansion in production capacity with 163,000 
long tons of additional SBR rubber (bufadiene-styrene 
copolymer made in emulsion processes) capacity coming on 
stream in 1957. 


SBR RUBBER OPERATIONS 

The past two years have shown a definite trend among 
producers of SBR rubber as: 

1. A sharp turn toward black masterbatches with new 
producers and numerous new grades on the market; 

2. A further trend toward oil-extended rubber and oil- 
black masterbatches; and 

3. More emphasis on the production of lighter colored 
rubbers for non-staining uses. 

Black masterbatch rubber is, of course, a mixture of 
rubber and carbon black made by adding black to SBR 
rubber latex prior to coagulation. It was introduced under 
government operation in 1945, and several grades of black 
masterbatch have been in production since that time. Prior 
to 1958, the only producers of black masterbatch were 
Phillips Chemical Company, United Rubber and Chemical 
Company and Shell Chemical Company. During 1958 and 
1959 a parade of additional producers have swung into 
black masterbatch production and at least four additional 
U. S. producers now have them on the market. Thus, more 
and more tire factories and other rubber processors are 
purchasing their rubber and black pre-mixed by the pro- 
ducer. The result is a cleaner plant, better quality products, 
and a reduction in mixing time required by the processor. 
There is every evidence that the trend toward black master- 
batches will continue, and it is even speculated that the 
time may soon come when the rubber processor will have 
no occasion to purchase bagged carbon black except for 
addition to natural rubber. His total black requirement for 
use in synthetic rubber may come into his plant in the form 
of black masterbatches. 
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FIG. |. Production of black and oil-black masterbatches and oil 
extended polymers — 1945 to 1959. 





Several developments have occurred to spark the swing 
toward black masterbatches. The buyer’s market in 1958 
and the opening months of 1959 had the rubber producers 
scurrying for new products with sales appeal for the rubber 
processor to improve his quality and plant operation. New 
processes have been developed that facilitated the produc- 
tion of black masterbatches. In some cases, particularly 
where the processor is operating with limited Banbury mix- 
ing capacity, there is a measurable improvement in per- 
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ISOCRACKING 


First commercial plant, 
now in operation at 
Rich ‘ - - 


. California. 
Built by Bechtel. 
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ISOCRACKING PLANTS are available 
immediately through Bechtel Corporation 
and affiliated Bechtel companies—licensed to 
process design, engineer and construct plants 
employing this advanced new technique by 
its owners and developers, California Re- 
search Corporation. 
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formance by the use of black masterbatch. Most important, 
however, is the fact that the price markup of black master- 
batch over the contained rubber and black is less than the 
cost to the rubber processor of doing the same mixing in 
his own plant. 


OIL EXTENDED RUBBER 

Similarly, there is a continuing shift toward oil-extended 
SBR rubber. Rubbers containing 25 and 37.5 phr (parts 
oil per hundred parts rubber) have been in production since 
1951. Now there are several products on the market con- 
taining 50 phr oil and development work is underway with 
polymers containing up to 75 phr oil. The incentive toward 
oil-extended rubber is, of course, price. Current delivered 
price of SBR 1712 containing 37.5 phr highly aromatic oil 
is 18.85 cents per Ib vs 24.1 cents per lb for unextended 
SBR 1500. Nearly all U. S. passenger tires presently 
marketed contain some oil-extended rubber in their tread 
stocks. 

At first glance, it would appear that the addition of oil 
to rubber is a simple case of diluting the product with a 
cheap extender at a sacrifice of quality, but this is not the 
case. Incorporation of oil permits an increase in the molec- 
ular weight of the base rubber, thereby offsetting the loss 
in quality by dilution with oil. In passenger tire treads and 
many other applications there is little if any loss in per- 
formance by the use of properly compounded, oil-extended 
rubber. 

In addition to black masterbatches and oil-extended poly- 
mers, oil-black masterbatches (rubber containing both oil 
and black) are being produced in rapidly increasing vol- 
umes. In 1951 the total oil-black masterbatch production 
was 13,431 long tons gross. However, because of continued 
interest in these masterbatches during the last two years, 
the production has increased to an annual rate of approxi- 
mately 160,000 long tons gross. Oil-black masterbatches 
containing up to 75 phr black and 50 phr oil are produced. 
Oils used in the production of these masterbatches are 
divided into three classifications; namely, naphthenic, aro- 
matic, and highly aromatic. 

The increasing rate of production of the various types 
of SBR masterbatches since 1945 is shown in Fig. 1. 

With all the new grades of black masterbatch, oil-extended 
rubbers and conventional hot and cold SBR polymers, the 
industry is facing a state of confusion in keeping track of 
the many products offered. A recent survey' listed 140 
different grades of SBR rubber among the six basic types 
presently on the market. When this is multiplied by five or 
more different types of packaging one can appreciate the 
rubber producer’s problem of maintaining inventory. 


SYNTHETIC NATURAL RUBBER 


The most far-reaching development that has occurred 
in recent years in the high polymers field has been the dis- 
covery of catalysts and polymerization systems that are 
capable of making polymers of controlled molecular struc- 
ture. For many years it has been known that Hevea natural 
rubber is predominantly cis polyisoprene. But chemists had 
despaired of ever being able to duplicate the natural prod- 
uct. Synthetic polyisoprenes were mixtures of cis and trans 
structures along with groups containing vinyl side chains 
formed by 1,2 and 3,4 reaction of the isoprene unit. 

Within the past five years, several processes have been 
developed to manufacture cis-polyisoprene (synthetic nat- 
ural rubber). The product has been pilot pianted by at least 
five rubber producers, and has been evaluated extensively 
in end use tests. All reports indicate synthetic cis-polyiso- 
prene to be very similar to natural rubber in properties — 
easy processing, high gum tensile, high resilience and re- 
bound and low heat build-up. Like natural rubber, it has 
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only limited resistance to oxidation and high temperature 
reversion, and its abrasion resistance as reflected in tire 
treadwear is usually inferior to SBR cold rubber and some 
other synthetics. There can be no doubt, however, that 
synthetic cis-polyisoprene is an acceptable replacement for 
Hevea natural rubber in most of its established uses. 

The major deterrent to rapid commercialization of cis- 
polyisoprene has been a supply of isoprene monomer. Iso- 
prene has been employed commercially for many years for 
use in the manufacture of Butyl rubber, but only a few 
million pounds per year has been required. Large scale 
commercial production of cis-polyisoprene will require the 
development of a high-purity isoprene manufacturing proc- 
ess and the construction of a plant or plants for its manu- 
facture. 

To complicate the picture, the preparation of polyiso- 
prene by either the trialkyl aluminum-titanium tetrachloride 
or lithium catalysts require a monomer of extremely high 
purity. Phillips Petroleum Company currently markets a 
“polymerization grade” isoprene for pilot plant use which 
normally assays above 99.5 percent isoprene. Any drop in 
purity below this level results in slow polymerization rates. 
Laboratory tests show that the presence of as little as 50 
parts per million of certain common isoprene contaminants 
will seriously retard its polymerization rate. 

There are at least four possible commercial routes to 
isoprene monomer: 


1. Two-step catalytic dehydrogenation of isopentane, 
similar to the manufacture of butadiene from n-butane. The 
limitations of this process are high production of by-product 
piperylene (for which there is at present no large scale 
commercial use) and the high cost of the starting material, 
isopentane. 
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al brand liquid desiccant is a tetra- 


ethylene glycol concentrate developed specifically 
to give you the extra dew point depression so 
often needed in the dehydration of natural gas. 
Extensive field tests indicate that reconcentration 
of HI-DRY at 435°F. and triethylene glycol at 
375°F. are comparable in level of thermal stabil- 
ity. The lower vapor pressure of HI-DRY, in 
addition to the increased degree of reconcen- 
tration achievable due to its greater thermal 
stability, offers an advantage in the dehydration 
of higher temperature gas streams such as those 
experienced at compressor stations. 


Provided in this new HI-DRY technical bulle- 
tin are sales specifications, shipping information, 
typical applications and physical properties. From 
the physical properties you may readily esti- 
mate the results obtainable with various operat- 
ing conditions, 
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HI-DRY is just one of a complete line of 
Jefferson chemicals available for dehydration and 
sweetening. Jefferson’s extensive background of 
experience in gas treating processes is at your 
disposal. For helpful technical services, samples 
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technical bulletin . . . contact Jefferson Chemical 
Company, Inc., 1121 Walker Avenue, P. O. Box 
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2. Catalytic dehydrogenation of refinery by-product iso- 
amylenes. 


3. The reaction of isobutylene with formaldehyde, as 
described in another paper in this review; and 


4. Pyrolysis of propylene dimer.’ 


It remains to be seen which of these methods will prove 
to be the preferred route to commercial isoprene. As dis- 
cussed below, Shell Chemical is currently preparing to 
manufacture isoprene on a commercial scale, obtaining the 
feedstock (presumably isoamylenes) from its Wilmington, 
California, refinery. 

During 1959 two rubber producers have announced plans 
to enter commercial production of cis-polyisoprene. During 
the early years of polyisoprene development, Shell Chemi- 
cal gave no indication of any interest in this development. 
However, in March, 1959* Shell announced: (1) That it 
had developed a cis-polyisoprene process; (2) that its 
product was already in use in the U. S. Rubber Company 
Los Angeles Tire plant; (3) that it would build a commercial 
polyisoprene plant and (4) that its “Isoprene” rubber would 
sell at 30 cents per Ib f.o.b. plant. Indications are that Shell 
is proceeding with the construction of a 20,000 tons per 
year polyisoprene plant. Its isoprene rubber is currently ad- 
vertised as being commercially available. 

The other announced plant for cis-polyisoprene is a 
30,000 tons per year plant currently under construction at 
Orange, Texas, for Firestone. This plant is designed to 
make either polybutadiene or polyisoprene. It is expected to 
commence production on Firestone’s “Diene” polybutadiene 
and later to shift over to production of “Coral” cis-polyiso- 
prene 


POLYBUTADIENE 


An alternative route to a replacement for natural rubber, 
as the supply of the latter material is expected to become 
increasingly short within the next few years, is a controlled- 
structure polybutadiene. In many respects, polybutadiene 
appears to offer a better prospect for this purpose than 
polyisoprene. The reasons are: (1) Butadiene is presently 
available in abundant quantities, (2) there is no problem in 
purifying butadiene for this use, and (3) a polybutadiene 
of high cis content is actually superior to natural rubber in 
certain important respects. They are: (a) Better abrasion 
resistance; (b) better resistance to oxidation and blowout 
and (c) higher resilience and correspondingly lower heat 
build-up in use. On the other hand, cis-polybutadiene is 
inferior to natural rubber and synthetic cis-polyisoprene in 
processing characteristics and tensile strength. To date, the 
greatest interest in cis-polybutadiene has been for use in 





cis-Polybutadiene Treadwear Tests 


Treadwear 
Rating 
of Test 
Control Rubber 


SBR 1500 130 


Test Rubber 


cis-Polybutadiene 


I'vpe of Test 
Retread 

passenger tires 
Retread 50/50 Cis-4- Natural 

passenger tires natural rubber rubber 115 
New 90/10 Cis-4- 

passenger tires natural rubber 
New 75/25 Cis-4- 

passenger tires natural rubber 
New truck tires 50/50 Cis-4- 

natural rubber 


SBR 1500 125 


SBR 1500 115 


Natural 
rubber 105 





Miles per mil of tread loss compared to control rated at 100. 
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FIG. 2. Each of these tires have been road tested 22,600 miles. Tire 
on the left has a tread made of 90 percent Cis-4, 10 percent natural 
rubber. Tire at right is a high quality cold rubber tire. 


admixture with natural rubber in applications such as truck 
treads where its high abrasion resistance and low heat build- 
up improves the performance of the natural product. The 
accompanying table summarizes the results to date of tests to 
determine the treadwear performance of cis-polybutadiene, 
alone and in admixture with natural rubber. 

cis-Polybutadiene, discovered by Phillips Petroleum, was 
announced in a news release in April 1956. Its development 
was described in detail in a paper late last year.® Since that 
time, continued tests have confirmed the excellent prop- 
erties of this rubber, and it has gone into semi-commercial 
production at Borger, Texas, in a unit rated at 100,000 Ib 
per month. It is presently being marketed from that unit 
and is undergoing plant tests by several U. S. and foreign 
rubber processors. Phillips has announced that it is rush- 
ing design of a commercial unit to produce this rubber at 
a rate of 20,000 long tons per year. This product, having 
a cis content of about 95.5 percent has been named “Cis-4” 
polybutadiene. 

No other producer to date has announced availability of 
or plans to produce high-cis polybutadiene. The Italian firm 
of Montecatini is reported® to be interested in cis-poly- 
butadiene, but there has been no definite report of experi- 
mental production or of performance tests from this firm. 

The Firestone plant currently under construction at 
Orange reportedly will initiate production on a polybuta- 
diene, Diene rubber. The cis-trans composition of this ma- 
terial has not been announced. 


OTHER DEVELOPMENTS 


The past 12 months have seen a continuing and accele- 
rated campaign to promote the use of Butyl rubber in pas- 
senger tires. 

It is well known that Butyl rubber has excellent resistance 
to ozone and aging, and low permeability to air, making it 
ideal for use in inner tubes and a variety of other applica- 
tions. Traditionally, however, it has been considered that 
this product has too much heat build-up and too low 
abrasion resistance to serve as a tread rubber. In recent 
years the Enjay Company has had an extensive develop- 
ment program to adapt Butyl to the manufacture of pas- 
senger tires, and Butyl tires are now entering the consumer 
market on the East Coast where they are sold at a premium 
price. 

Great strides have been taken in overcoming the prob- 
lems of making an acceptable Butyl tire. To overcome the 
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why more refiners say ““Davison”’ for gasoline 
cracking. 

Too, it costs less to use Davison Catalysts. 
Experience reveals lower stack losses, greater 
heat and steam resistance, lower catalyst 
inventories. Call or write today for the most 
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lack of adhesion of Butyl to other rubbers, the entire tire, 
including carcass, bead, sidewall and tread is made through- 
out of Butyl. Early Butyl tires tended to throw out chunks 
of tread at high speed; a completely new and unconven- 
tional tread was designed which is almost smooth except 
for a single groove running along each side. The new tread 
design places more rubber on the road, thereby providing 
improved treadwear. 

Butyl rubber has a recognized superiority over conven- 
tionally compounded SBR tread rubbers in resistance to 
ozone and aging and in providing a quiet, soft ride free of 
screeching on turns or sudden stops. An extensive nation- 
wide advertising and publicity campaign is underway to 
promote a consumer demand for Butyl tires, emphasizing 
these advantages. It is also reported that Butyl tires give 
better traction (both on pavement and ice), better treadwear 
and equal or better gasoline consumption. 

If a widespread customer demand develops for soft-ride, 
quiet passenger tires, steps no doubt will be taken to pro- 
vide them from SBR rubber. Two such products already 
have been introduced. By simple compounding variations, 
i.e., a reduction in black content and increase in compound- 
ing oils or the use of resins, a soft, low-modulus SBR tread 
stock can be provided. Tests show that such stocks provide 
a soft, quiet ride similar to that of a Butyl tire. 

Still another rubber that has been described recently with 
promising properties for use in various applications is 
ethylene-propylene copolymer. Rubbery copolymers of 
this type have been known for a number of years; however, 
they are not vulcanizable in conventional sulfur curing 
systems. Vulcanizable compounds now have been developed 
for this rubber, and it appears that a number of labora- 
tories have this rubber under study. One of the principal 
proponents of this rubber is the Montecatini Company 
which has announced the product and is reported to have 
plans for commercial production.’ 

It is too early to estimate the full potential of ethylene- 
propylene rubber. The monomers are cheap and the rubber 
may prove to be a low-cost product. Initial reports claim 
excellent abrasion resistance and flex life. Excellent resist- 
ance to oxidation and ozone attack can be expected. 


FUTURE PROSPECTS 


The major trend in U. S. synthetic rubber industry during 
the next few years is expected to be a shift toward con- 


trolled-structure diene polymers made in solution. These 
will include both cis-polyisoprene and cis-polybutadiene, 
and may well include a number of other lesser volume spe- 
cialties such as trans-polybutadiene and controlled-structure 
butadiene-styrene copolymers. Three concerns already have 
announced plans to build plants for solution polymers and 
no doubt there will be others. 

It is not anticipated that these products will replace SBR 
rubber to any major extent in the passenger tire market but 
rather will fill the gap between present supplies of both 
synthetic and natural rubbers and the rapidly increasing 
world-wide rubber demand. In view of the present adequate 
U. S. capacity for SBR rubber, and the various new rubber 
products being introduced, it seems unlikely that much 
further U. S. expansion of SBR capacity will occur in the 
near future. On the other hand, the SBR rubber industry 
outside the United States promises to continue its present 
rapid growth with the construction of copolymer plants in 
a number of countries where there is presently no synthetic 
rubber production. 

If the present publicity campaign is continued, the Butyl 
tire can be expected to find ready sales and may lead to 
a sharp change in U. S. passenger tire building practice. 
Future tires made from conventional SBR rubber may be 
built from softer, lower modulus stocks to emphasize a 
softer, quieter ride. Other tire manufacturers can be ex- 
pected to come out with their own lines of soft-ride SBR 
rubber tires that will satisfy the build-up customer demand 
for such a product. Present U. S. Butyl capacity” is only 
90,000 long tons per year of which about 54,000 long tons 
currently are used for other products. It is possible, how- 
ever, that widespread acceptance of the Butyl tire will lead 
to the construction of additional Butyl plants. 

Ethylene-propylene copolymer is at present a dark horse 
candidate that may well prove to be an important com- 
mercial rubber if it lives up to present claims. 
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INDUSTRY GROWTH TRENDS 


Mr. J. Peter Grace, president, W. R. Grace & Company, 
in the September 14, 1959 Journal of Commerce said that 
“while there are many factors that point to the future di- 
rection of the chemical industry these 10 trends are an 
important part of the industry’s outlook for the new decade 
just ahead.” 


1. Expansion in new plants, 1960-62, will move to new 
highs reflecting cutbacks in spending during the past 
18 months. 
Oil companies will become a more integral part of 
the chemical industry. 
Chemical companies will extend their basic position 
and become more like petroleum companies. 
Non-chemical firms will continue to move into 
chemicals. 
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There will be more joint ventures to spread the finan- 
cial and technological risk. 

Chemical companies will go international. 

Firms will reduce “one customer” risk. 

Chemical research will be more competitive. 

More by-products will be salvaged and put to good 
use. 

Chemical industry research expenditures will reach 
$1 billion by 1970. 

An analysis of these trends indicates that the chemical 
company of the expanding world of tomorrow will be a 
gregarious hybrid with substantial international interests in 
many different types of products as well as with interests 
in the basic materials needed to make them possible. 
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The American Brass Company, which produces plates 
of copper and a number of copper alloys in rectangular 
sizes up to 156 inches in width and 15,000 pounds in 
weight. The maximum standard limits for circles are 
160 inches in diameter and 11,000 pounds in weight 
Half circles can be produced up to 13,000 pounds 
in weight. 

ROLLED PLATES SUPERIOR. Anaconda rolled plates are 
commercially flat, accurate in dimensions, and fre« 
from surface impertections and porosity often prev alent 


in cast plates. 


SPECIAL JOBS. Whenever you have a problem involving 
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extremely large plates in standard or special copper 
alloys, The American Brass Company will gladly assist 
in its solution. For general information on Anaconda 
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in anti-freeze! 


HEAT EXCHANGERS 


TERN SUPPLY COMPANY 
. Box 1888 — Tulsa,Oklahomoa 


Anti-freeze is but one of many products whose origin can be traced to the 

South Works of Wyandotte Chemicals Corporation, Wyandotte, Michigan. In the 

Propylene Oxide Plant of the South Works, shown above, Western Heat 

Exchangers render a significant and vital service to Wyandotte’s continuing A Western representative 


growth in organic oxide chemicals. 
stands ready to help with your 


Precise engineering, practical design and close attention to detail heat transfer requirements. 
characterize all Western heat exchangers — tailored to the process requirements 
of the nation’s leaders in petrochemicals. 





Yarway Impulse’ Traps are 
at continually test 


the line ahead of the 
9 discharge it as soon 


the only steam traps th 


for condensate in 
trap and operate t 
as it forms. 

You gain by higher temperatures, 


steadier temperatures, peak operation of 


steam heated equipment at all times. 


sg COMPLETE LINE OF STEAM Ss, All OPERATING ON A PROVEN 
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POWELL 
FOR CORROSION RESISTANT VALVES 


Fig. 2633—Large, Stainless Steel Swing 
Check Valve for 150 W.P. Sizes, 2” to 12”. 


Powell offers valves available in the largest 
selection of metals and alloys to handle practi- 
cally every corrosive fluid—valves that can be 
depended upon to control flow in most severe 
services—because of 


Hooddididoedeiddihddiddddiddttvnine TLL 
. 


Powell advanced design and engineering. 


Solid and double wedge discs of gate valves 
are interchangeable. They are precision 
machined and fitted, and are accurately guided 
throughout their entire travel. This prevents 
drag of the disc over the seat faces, eliminating 
wear of seating surfaces and stops undue 
vibrational noises. 








0.S.&Y. Valves—Stems are threaded and 
guided through a bronze bushing in upper yoke. 
(Bushings made of other alloys can be supplied 
on special order.) A compression lubricant 
fitting in upper yoke is provided to lubricate the 
stem and bushing threads and to reduce wear. 
POWE [ | A convenient shelf is cast on the inner sides of 

yoke arms for suspending the gland when 


renewing the packing. 








All 150# valves are regularly packed with 
Teflon Packing. Globe, Angle and ‘‘Y”’ valves 
are available with metal or Teflon discs. 








——_—"E tC 
Globe, Angle, Gate and “‘Y’’ valves are back 
seated for repacking under pressure when 


Fig 2453 DG (Sectional)—Large Stainless Steel 0.S. fully open. 


& Y., Gate Valve. Available with interchangeable ai , 
solid or split wedges. Wedges are fully guided Consult your local Powell distributor or write 


throughout their travel. directly to us. 








THE WM. POWELL company « Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Two Sister Petrochemicals... 


Maleic 
Anhydride 
and 
Fumaric 
Acid 


Peter W. Sherwood 
Chemical Engineer 
White Plains, New York 


MALEIC ANHYDRIDE and fumaric acid are produced 
by the direct oxidation of benzene. Following a long period 
of near-dormancy, the market for these two petrochemicals 
is suddenly experiencing a dramatic upward surge. U.S 
production history in recent years has been estimated as: 


Maleic Anhydride Fumaric Acid 

(million lh) (million lb 

1954 27 n 

1955 47 6 

1956 na 7 
1957. 49 
1958 49 
1959... $3 

1965 outlook 75-110 


—Ohrhivkg 


Impelled principally by fast-growing polyesters, a bright 
future is seen for maleic anhydride as well as for fumaric 
acid. In the case of maleic anhydride, demand during 1958- 
59 has outrun U. S. production capacity. This situation will, 
however, be remedied as substantial new maleic anhydride 
plant projects, which are now under construction, come on- 
stream in early 1960. 


ECONOMIC ASPECTS 
A. Maleic Anhydride 


Table 1 shows the estimated distribution for maleic an- 
hydride in the U. S. during 1959 and 1965. 


TABLE 1. Maleic Anhydride End Uses (M Ib per year). 


1965 

1959 Estimate 1 Estimate 2 
Polyester resins 71 38 
Alkyd coating resins : 18 
Agricultural chemicals 10 
Paper size 
Drying oils 
Miscellaneous (incl. exports ) 


Total 110 


Two key aspects of the market for maleic anhydride are 
immediately apparent: 

@ The only outlet which offers significant growth poten- 
tial is the production of polyesters and here the growth 
rate is extremely uncertain. 

@ All other end uses for maleic anhydride are expected to 
remain essentially stagnant. 

The uncertainty in outlook for polyesters is reinforced 
by past experience. For over 10 years, remarkable growth 
rates have been predicted for this versatile group of poly- 
mers which offers potential in such varied applications as 
automobile bodies, building panels, boat hulls, etc. Yet, 
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realization of this potential has been relatively slow. Produc 
tion of polyesters is estimated at 49 million Ib in 1954, 
114 million Ib in 1958 and 130 million Ib in 1959. 

Actually, most of the rise in polyester consumption began 
only in 1957 when polyesters in boat hull construction be- 
came a significant factor. Since then, polyesters consump- 
tion has risen at an annual growth rate slightly above 25 
percent. Even a fairly conservative forecast looks to poly 
ester consumption ranging from 200 to 225 million Ib per 
year by 1965. 

In this class of plastics, fabricating techniques are still 
a major limiting factor. In a recent study,® Union Carbide’s 
Sward forecasts that polyesters will grow to 230 million Ib 
in 1965. However, he points out that development of the 
proper material and the required low cost fabrication tech- 
niques could make polyesters a billion pound-per-year class 
of plastics just to satisfy the construction and maintenance 
industries alone. 

Actual and potential end uses for polyester plastics reach 
into every conceivable industry. Biggest potential is un 
doubtedly in the building industry. Here, the largest volume 
application to date has been in glass fiber-reinforced panels 
for architectural applications, e.g., as replacement for glass 
in skylights, windows in industrial buildings, etc. In 1957, 
an estimated 50 million sq ft of such panels were employed 

Other applications range from aircraft construction to 
electrical uses (e.g., insulators on TV aerials), pipes, ducts, 
dies, molds, home furnishings and fishing rods. Polyester 
formulations are also finding application as “solvent-free 
surface coatings, as adhesives, and even as pour point de 
pressants and viscosity index improvers in lubricating oils 


SECONDARY MARKETS 

Second in importance among outlets for maleic anhy- 
dride are alkyd resins employed in surface coatings. In this 
field, phthalic anhydride continues to be the predominant 
dibasic acid but manufacturers have drawn on more expen 
sive maleic, mainly because the product exhibits certain 
special desirable properties (notably high impact resistance ) 

Outlook for growth of maleic-based alkyd resins is dim 
but the development of water-based alkyds would com 
pletely alter this situation and extensive research toward 
such formulations is underway. 

The high chemical reactivity of maleic anhydride lends 
its use to numerous syntheses. Industrially, the most im 
portant maleic-derived chemicals include various pesticides 
(notably fast-growing malathion), fungicides, plant growth 
regulators (maleic hydrazide), and soil stabilizers. These 
materials constitute the bulk of “agricultural chemicals” 
listed in Table 1. 

Only few other individual uses involve significant con 
sumption of maleic anhydride. Among them must be men 
tioned the production of drying oils for surface coatings, of 
paper sizing chemicals — chiefly resin-maleic adducts 
of plasticizers for lacquer resins, manufacture of various 
binders and dispersion agents for the paint and flooring 
industries, and the synthesis of some wetting agents, ad 
hesives and a number of pharmaceuticals. Finally, consid 
erable interest attaches to a maleic anhydride-ethylene co 
polymer resin, developed by Montecatini, which appears to 
have considerable market potential 

Since the sudden upsurge in demand for maleic anhydride 
in 1957, this commodity has been in short supply. By mid 
1959, installed U. S. plant capacity had reached 66 million 
lb per year but consumption rate was also about this level 

The bottleneck in production capacity is about to end 
Announced plant construction and expansion projects will 
raise rated maleic capacity by mid-1961 to 195 million Ib 
per year, far ahead of even the most optimistic market fore- 
cast. Reversal of the present seller's market is expected to 
come in mid-1960 when American Cyanamid will start op- 
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eration of its 20 million lb per year maleic plant at Bridge- 
ville, Pa. 


B. Fumaric Acid 

Although fumaric acid is the second-most important 
dicarboxylic acid used as raw material for unsaturated poly- 
esters, its demand volume is only a fraction of maleic an- 
hydride consumption. 

End use of fumaric acid follows the same general lines 
as maleic anhydride but available information does not per- 
mit a clear conclusion whether polyester resins or alkyd 
resins are the number one consumer of fumaric. Table 2 
shows the best estimate of fumeric acid’s 1958 end use 
pattern in the United States. 


TABLE 2. Fumaric Acid End Uses. 
(million Ib per year) 


Polyester resins 
Alkyd coating resins 
Rosin adducts 
Miscellaneous 


Total 9 


Biggest drawback of fumaric acid, compared to maleic 
anhydride is economic. The two materials bear about the 
same price tag per pound but fumaric acid contains 15.5 
percent combined water so that maleic anhydride has a cor- 
responding price advantage on a weight-equivalent basis. 
Furthermore, fumaric acid esterifies less readily than does 
maleic anhydride and batch time in resin production (both 
alkyd- and polyester type) is correspondingly lengthened. 

Thus, fumaric acid finds application in polyesters chiefly 
in applications where it has a technical advantage over 
maleic anhydride — e.g., in the production of resins which 
offer greater resistance to heat distortion and low shrinkage. 
Similarly, resin-fumaric acid adducts are often favored 
over the analogous product of maleic anhydride for use in 
steam-setting inks because the former material exhibits a 
higher melting point and greater hardness. 

Miscellaneous uses for fumaric acid include* synthesis 
of dibutyl fumarate which is copolymerized with polyvinyl 
acetate in the manufacture of some water-emulsion paints. 

Installed plant capacity for fumaric acid is already well 
ahead of consumption. There are four producers in the field 
with a combined plant capacity of 22 million lb per year* 
with an additional 6.5 million lb per year planned. Actually, 
these are flexible figures. Fumaric acid is a co-product in 
maleic anhydride synthesis and the ratio of the two products 
can be shifted over a limited range. 


TECHNICAL ASPECTS 

There are two commercial sources for maleic anhydride: 
By-product maleic acid obtained in phthalic anhydride syn- 
theses from naphthalene, and direct partial oxidation of 
benzene. 

By-product maleic accounts for only some seven percent 
of the total output of this compound. 

The bulk of maleic anhydride as well as all fumaric acid 
production are obtained by the air oxidation of benzene: 


Pu 
HC mC. 
y + @O,+ 2H0.... (1) 
HC ——C. > 
» 
7) 
Ma leic 
inhydride 


oO 
‘ — CH 


/ ri 2C0,, + 40 
HO ( 2 Ho . 


—C 
OH 
Fumaric Acids 


*Part of this fumaric acid is produced by a fermentation process 
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It is immediately apparent that maleic acid and fumaric 
acid are geometric isomers. However, under the conditions 
of reaction, a true equilibrium between the two isomers 
does not occur because the elimination of one water mole- 
cule from the cis-isomer (i.e., maleic acid) shifts product 
distribution toward this product and thus toward maleic 
anhydride. 

The oxidation reaction is carried out in the vapor phase. 
The catalyst employed is promoted vanadium pentoxide on 
an inert carrier. Various promoters are claimed in the patent 
literature but the use of molybdenum trioxide is believed 
to be universal in commercial maleic anhydride service. 





CATALYST PREPARATION 

Formulation of the catalyst is critical. This aspect has 
been investigated by Bhattacharyya® who finds that the ac- 
tivity of catalyst (as measured by actual conversion of ben- 
zene to maleic acid values, as well as by space-time-yield) 
depends on the ratio of vanadium pentoxide to molybdenum 
trioxide. Best performance is obtained when this ratio i 
between | and 2.3 and when total oxides concentration is 
22 percent or more (concentration above 22 percent re- 
sults in no improvement). 

Substantial improvement in space-time yield (but not in 
conversion) was achieved by incorporating five percent of 
cobalt oxide as promoter in vanadium pentoxide-molyb- 
denum trioxide-Kieselguhr catalyst. The concentration of 
this promoter is critical. 

Silica gel, metallic aluminum and calcium sulfate-sup- 
ported V.O. - MoO. catalysts showed almost no activity. 
Best performance was obtained on Kieselguhr — and Ka- 
olin-supported catalysts. Both of these proved superior to 
the use of pumice as carrier. 

A study of VO. - Mo O, - Kieselguhr systems showed 
that activity as well as efficiency is notably affected by the 
method employed for catalyst preparation. For example if 
the catalyst was prepared by decomposition of ammonium 
salts, the maximum conversion was only 45 percent. On the 
other hand, catalysts produced by decomposition of oxalates 
gave maximum conversion of 57 percent and were less sen- 
sitive to increase in space velocity. 

In current commercial practice, the catalyst is mounted 
in fixed-bed reactors. In this arrangement, catalyst particle 
size is critical. Darby® reports that maleic yield over catalyst 
particles of 0.16-in. diameter (and equal length) exceeds 
by 25 percent the yield obtained over 0.22-in. pellets. 


REACTION VARIABLES 

The partial oxidation of benzene is carried out at slightly 
super-atmospheric pressure. Three operating variables... 
air:hydrocarbon ratio, temperature, and contact time (or 
space velocity) ... control performance. 

Theoretical air requirement is 106 std cu ft per Ib ben- 
zene. In practice, substantially higher air:hydrocarbon ratio 
is employed for two reasons. First, it is necessary to operate 
above the explosive limit of the mixture which is reported at 
322 std cu ft air per Ib benzene. Secondly, operation for best 
conversion rate and useful yield calls for a ratio of at least 
65 std cu ft air per Ib hydrocarbon. Thus, the first considera- 
tion is controlling and the reactor feed is controlled for 
operation just outside the explosive range. 

Optimum temperature and space velocity are interrelated 
variables. For any given space velocity, an optimum tem- 
perature is observed. Below this temperature, conversion is 
slow and incomplete in the allotted contact time. In a single- 
pass operation such as maleic synthesis, this means low 
ultimate yield. Above the optimum temperature, too much 
complete oxidation occurs at the expense of maleic an- 
hydride yield. The usual operating range in maleic anhydride 
plants is between 400 and 450 C. Within this range, the 
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intangibles were never so important 


2 


The time is past when a petroleum, chemical or 
petrochemical plant could be built to meet 
immediate needs. In this fast-moving field it must 
be designed and built with an eye to tomorrow. 
Flexible interpretation of plant design and broad 
experience in building for the future are important 
intangibles included in Procon service. That is why a 
Procon-built plant performs well today and yet can be 
a [)y readily adapted to the changing demands of tomorrow. 
® 


PROCON Zanes’ 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. W Cc. 2. ENGLAND 
PROCON INTERNATIONAL &.A., SANTIAGO OF CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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temperature is gradually raised as the catalyst age advances 
(and its activity drops). Also, higher temperature will be 
selected for maximum throughput, although this is done 
at the expense of yield, when plant is pushed for production. 

Yield also passes through a maximum as a function of 
space velocity. This maximum occurs in the range 0.2 - 0.6 
lb. -moles feed per pound catalyst per hour; its location de- 
pends on operating temperature and catalyst activity. High 
space velocity (together with high temperature) is chosen 
for maximum throughput while more moderate conditions 
are preferred when yield considerations are controlling. 

A major engineering problem in the design of maleic 
anhydride reactors is the removal of the highly exothermic 
heat of reaction. Partial oxidation of benzene to maleic an- 
hydride evolves 10,500 Btu per Ib hydrocarbon. The main 
side reaction, complete combustion of benzene, evolves 
18,000 Btu. Thus, at 50 percent yield, it is necessary to 
abstract 14,250 Btu per Ib benzene usefully converted or 
22,600 Btu per Ib product.’ 

Maleic anhydride reactors are of shell-and-tube design 
with the catalyst mounted inside the tubes. Molten nitrate- 
nitrite salts or Aroclors serve as cooling medium. To achieve 
optimum conversion in fixed-bed converters of this type, 
steps must be taken to provide uniform distribution of the 
reactor gases through the tubes by properly adjusting the 
height of the catalyst column in each tube. 

The reaction system must be free of iron oxide, which 
promotes complete combustion to carbon dioxide and water. 
However, for economic reasons, carbon steel tubes are gen- 
erally employed in preference to alloy steels. Precaution 
must therefore be taken at the time the tubes are filled with 
catalyst to ensure that any adhering rust is removed. 


PROCESS FLOW AND PRODUCT RECOVERY 

Several essentially similar flow schemes are employed in 
industrial maleic anhydride plants.* Typical is the process 
scheme at the Elizabeth, New Jersey, plant at Reichhold 
Chemicals, Inc.* Air and benzene are preheated separately 
and the vapors are joined, in carefully controlled ratio, at 
the top entrance to the reactor. 

rhe reaction make leaves at the bottom of the converter 
with a maleic anhydride content of about one percent. For 
the removal of high-boiling contaminants, this stream is 
first of all passed through a knock-out pot. The gas phase 
then enters a set of heat exchangers followed by scrubbers. 
At the original Elizabeth plant, water serves as scrubbing 
medium. In the course of this treatment, contained maleic 
values are hydrolized to maleic acid. The rich absorber 
liquid is evaporated and the organic concentrate is dehy- 
drated to maleic anhydride which is purified by fractiona- 
tion. At this stage, too, contained fumaric acid is recovered. 

rhe refined products are flaked and, where needed, pelle- 
tized and bagged, ready for shipment. 

There are several disadvantages to this use of water as 
scrubbing medium. For one thing, water hydrolizes maleic 
anhydride so that a subsequent dehydration step must be 
employed. The second objection is the tendency of maleic 
acid in aqueous solution to isomerize to fumaric acid which 
has substantially smaller markets, as we have seen above. 
Finally, aqueous systems containing maleic and fumaric 
acid are extremely corrosive and necessitate the use of 
expensive alloy steel. 

Several alternative, non-aqueous processes have therefore 
been developed, and are now in industrial service, for the 
recovery of maleic anhydride from the reactor make. One 
such approach calls for the use of organic solvents, among 
them alpha-chloronaphthalene and dibutyl phthalate. These 
solvents are characterized by high thermal stability and low 
vapor pressure so that distillative separation from absorbed 
maleic anhydride is relatively simple. 

*For a process flow sheet refer to Refining Engineer's process notebook 
card published August, 1959. 
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When water is employed as scrubbing solvent, it is 
possible at least to minimize the formation of maleic acid 
by sufficiently dephlegmating the reactor make in a series 
of heat exchangers preceding the scrubbing tower. In this 
way, a major part of maleic anhydride is recovered as such 
by partial condensation before water is introduced into 
the tail gas stream. This approach is feasible because maleic 
anhydride is not readily hydrolized by water in the vapor 
phase. Direct recovery of anhydride by dephlegmation is 
limited by practical considerations to 60 to 65 percent of 
initial maleic content. 

The remaining maleic anhydride is absorbed in water 
where it is hydrolized to maleic acid and its isomer, fumaric 
acid. Since fumaric acid is the more stable form, the iso- 
merization cannot be reversed. The extent to which fumaric 
acid formation occurs, depends on residence time of maleic 
acid in aqueous solution and on the operating temperature 
to which maleic acid is exposed, especially during the ther- 
mal dehydration stage which is employed for converting the 
acid to its anhydride. 

It is in these stages that control is exercised over the 
amount of by-product fumaric acid formed. In the dehy- 
dration stage, the low solubility of fumaric acid in water 
creates a problem since its crystals will foul heat transfer 
surfaces by depositing on them. 

Formation of fumaric acid can be minimized by rapid 
dehydration of maleic acid, preferably at low temperature 
(e.g., by operation at vacuum or in the presence of a strip- 
ping agent). Processes of this type have been developed in 
which fumaric acid formation is of the order of one percent 
on maleic acid feed. Where fumaric acid is a desired by- 
product, however, its formation may readily be raised to 
30 percent by extending the high-temperature residence 
time of maleic acid. In this case, adequate provision must 
be made for continuous removal of fumaric acid from the 
heat transfer surfaces (e.g., with mechanical scrapers). 

The conversion of maleic acid to its anhydride is univer- 
sally carried out by thermal dehydration. Several processes 
have been developed. A typical approach involves dehydra- 
tion in an externally heated drum which is filled with 
tumbling elements (iron bars, etc.) to scour the walls con- 
tinually. Dehydration is effected in this drum at 100 to 
200 mm Hg abs. and between 160 and 200 C. In operation 
at 150 mm, the off-gases are first cooled at 70 C, whereby 
94 percent of the maleic anhydride present in the vapors 
is condensed to a product containing about 98 percent 
maleic anhydride and 2 percent maleic acid. Fumaric acid 
is removed periodically from the reaction drum itself. 

Maleic anhydride purity may be raised by operating the 
first condenser at higher temperature; its yield is improved, 
at the cost of purity, by taking the primary condensation 
below 70 C. The remaining maleic values are recovered 
in a second condensation stage. 

An alternative process involves flash dehydration from a 
heavy oil. The mixture is circulated at a rate which will 
keep it in the contact chamber for 30 seconds to 2 minutes 
at approximately 200 C. Water vapor is released overhead. 
A bleedstream of the circulating solution is taken contin- 
uously and distilled for separation of solvent from crude 
maleic anhydride. 

Regardless of dehydration method selected, crude maleic 
anhydride is subjected to vacuum fractionation in which 
the product is upgraded to marketable quality. 
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THE INSTITUT FRANCAIS 


DU PETROLE PROCESS FOR... 


ISOPRENE 


Taking into account yields, as well as investment costs, a 
cost price can be foreseen for isoprene which could give 
polyisoprene a choice place on the synthetic rubber market 





M. Hellin e H. Guerpillon e F. Coussemant 
Institut Francais du Pétrole, Rueil-Malmaison (S.&0.), France 





AMONG THE MONOMERS for 
synthetic rubber, isoprene is certainly 
one of those that has aroused the most 
interest during the last few years. The 
growing demand for rubber, the neces- 
sity to acquire a relative independence 
from the natural rubber sources, the 
diversification of properties required by 
the different uses of rubber have caused 
a surge in research activities to create 
new types. Among these, polyisoprene 
occupies a choice position because of 
its excellent mechanical properties and 
its resemblance to natural rubber. 

Recent progress on the subject of 
polymerization has permitted the per- 
fection of several processes applicable 
to isoprene, and this is one of the pri- 
mary reasons for the interest in this 
type of synthetic rubber. These proc- 
esses can be readily adapted to the 
production of large quantities of iso- 
prene based synthetic rubber at a suffi- 
ciently low price. 

Chemically, the monomer can be 
obtained in several ways. Among these, 
the one most direct and analogous with 
butadiene production, consists of de- 
hydrogenation of hydrocarbons pos- 
sessing suitable structures — namely 
methylbutanes and methylbutenes. 
However, this method requires severe 
operating conditions, and above all, 
very difficult fractionations of the feed 
and product. Because of the sensitivity 
of the polymerization to impurities in 
the monomer this route is seriously 
handicapped. Other processes, while re- 
quiring raw materials that are more 
elaborate and expensive, offer less se- 
vere operating conditions and simpler 
purification procedures. It is felt that 
an in-between process would offer the 
maximum overall advantage. The In- 
stitut Francais du Pétrole process con- 
sisting of the condensation of isobutene 
and formaldehyde producing an iso- 
prene easily polymerized falls in this 
category. 
~ Adapted from a paper presented by the 
authors during the 5th World Petroleum Con- 


gress, New York, June 1959. The original paper 
and presentation were in French, and were 


translated for Refining Engineer by Yvette 


Webb, Dallas, Texas. 
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Process Steps 

The process is in two steps. The first 
consists of the addition of formalde- 
hyde to isobutene according to the 
reaction of Prins.‘ It forms diverse 
products depending on the operating 
conditions employed. However, in the 
simple case, the reaction gives essen- 
tially metadioxanes which are nothing 
but cyclic 1, 3-diols. In this case the 
first step of the reaction is written - 

CHs 

7° . CH, + > H CHO ———~ 
CHs 


Cc CH, - CH 
be 2 2 


(1) 


By the simultaneous elimination of 
water and formaldehyde, the dimethy]l- 
4, 4 and metadioxane obtained are 
converted to isoprene in a second 
step — 


CH CHa - CH 


Ne _ 


CHa * © — CH = CH + HO + HCHO 

CHs (2) 

The formaldehyde obtained from 

this step is recycled. From a stochio- 

metric point of view the overall reaction 
may be written as — 


4 
"Se = CHp + H CHO ————+ 
CHs 


CHp = C-CHsCHe+HD (3) 
CHs 


in which the number of carbon atoms 
of the initially isobutene chain increases 
by one. It is one of the essential char- 
acteristics of the process that this 
lengthening lead exclusively to 
isoprene. 

In practice isobutene is obtained 
from reformed or cracked gas. It exists 
along with other butenes which will also 


give analogous reactions. However, it 
is fortunate that the isobutene reacts 
more readily with the formaldehyde 
thus permitting the reaction to be 
carried out in the presence of C,, C 
and C, olefins so that the isobutene 
purification step is not necessary. It 
should be pointed out that butene-2 
converts to isoprene via another inter- 
mediate metadioxane and that only 
butene-1 causes any concern. 


Isobutene-Formaldehyde 
Condensation 

As mentioned before, the reaction of 
Step | is the Prins Reaction. In order 
to give industrial utilization with con- 
sideration to speed of reaction and 
yield, the mechanism of the reaction 
had to be given careful study. From 
the thermodynamic point of view, this 
condensation is practically complete 
when operating at atmospheric pres- 
sure and 120 C or less. The reaction 
is favored by the pressure. 

In reality, the reaction product de- 
pends on the conditions employed, and 
the literature indicates that in the 
presence of a metallic halide the gas- 
eous phase reaction produces ethylenic 
alcohols and olefins. In the anhydrous 
liquid phase and in the presence of 
the same catalyst, the reaction pro- 
duces, among other things, metadiox- 
anes. In aqueous solutions of mineral 
acids, there is produced diols, meta 
dioxanes, diolefins. 

Ihe most favorable laboratory re 
sults were obtained from an aqueous 
phase reaction in the presence of strong 
acids. By varying the operating condi- 
tions, it has been shown that in the 
secondary reaction some tertiary butyl 
alcohol and higher products of con- 
densation are formed using up a por- 
tion of the methyl-3 butane diol-1,3 
The reaction gives some reactants that 
are difficultly miscible, but it has been 
shown that the reaction takes place in 
an aqueous phase between the formal- 
dehyde and olefin dissolved in small 
concentration. This fact made intimate 
contact of the two-phase indispensable 
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The V.P. 


said, 


STOP 


... Stop right now, if you’re 
trying to tell me there’s any- 
thing different about your co- 
balt moly catalyst.” 

That’s the kind of talk we 
like. 

Sure, we believe in recom- 
mending our own product .. . 
for desulfurization, denitro- 
genation, hydrogenation of 
olefins, in the hydrotreating of 
naphtha feeds to reforming 
processes, and other general 
hydrotreating service. But we 
not only recommend it, we 
can give you some unique as- 
sistance in making sure you’re 
getting all the return you can. 

As process designers, our 
people know your problems 
and can fully understand your 
special requirements. From ac- 
tual experience in industry, 
they know the importance of 
details so often forgotten, such 
as handling costs, storage 
problems, and special infor- 
mation for your processing 
personnel. 

Catalysis is a way of life 
with us. Tell us your require- 
ments, and let us prove it to 
your advantage. 


OUDRY 


CATALYSTS 
HOUDRY PROCESS CORPORATION 


1528 Walnut Street, Philadelphia 2, Pa. 





*Houdry means Progress .. . through Catalysis 
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RELATIVE SPEED OF ABSORPTION OF ISOBUTENE 











°o 


s 
FORMAL DEHYDE — MOLS/LITER 


FIG. |. Variation of the speed of absorption 
of isobutene with the concentration of formal- 


dehyde. 


Reaction Kinetics 

To be able to write a law governing 
the speed of reaction and to proceed 
afterward to industrial application, it 
is first necessary to determine the in- 
fluence of the concentration of the 
reactants. 

In studying the influence of pressure 
while holding the concentrations of 
the formaldehyde and acid constant, 
it was found that the rate of reaction 
is proportional to the pressure. It was 
also shown that the rate of reaction 
varied linearily with the concentration 
of the formaldehyde as shown by Fig. 1. 

The rate of reaction may be ex- 
pressed as: 

V=ky+(P)(F) . (4) 
where 
P = pressure of olefin 
F = concentration of <ormalde- 
hyde 

ky, + = rate constant 
The rate constant (ky +) varies with 
acid concentration. The influence of 
the acid on the rate, and therefore on 
ky +, does not follow a simple re- 
lation. To be able to translate the 
results of the experiments intelligently, 
it is necessary to make use of the acidity 
function of Hammett and to use Fig. 
2 to show the effect of the reaction 
on normal butenes and propene. Under 
these conditions the rate of reaction 
can be written as 

V=k(P)(F)h,. . (5) 
The h, represents the acidity function 
of Hammett (see Fig. 2). 

Finally, a determination of the rate 
constant at different temperatures 
allows the calculation of the heat of 
reaction, which was found to be ap- 
proximately 13 k/cal per mole. 
Reaction Mechanism 

From the preceding rate Equation 5, 
it is necessary to conclude that the 
olefin and formaldehyde interfere with 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARL 


PETROCHEMICALS 


the rate in a simple manner. On the 
other hand it is necessary to account 
for the form of intervention of the acid 
by the intermediary function of the 
acidity. The reaction mechanism is 
then written as follows: 


HCHO + H* = C H,OH 





aaa s, 
This equilibrium is reached rapidly 
but not to a great extent. The molecule 
HCHO in reality forms a hydrate. This 
equilibrium is followed by a slow reac- 
tion which limits the overall rate 
. CHs 
CH,OH + C = CH, ————» 
CHs 


t- CH, — CHOH (7) 
The carbonium ion so formed reacts 
very rapidly with the different con- 
stituents of the reaction mixture; with 
formaldehyde it gives the dimethyl 4.4 
metadioxane. 
CH, Sie CHa 
7 
CHs 


OH + HCHO —-» 


CHs CHa — CH 
b -a >» +Ht = (8) 
CH, O -— CHs 
With water, 
butanediol-1, 3. 


CHs 


it gives methyl-3 


+ 
Z© = CHe ~ CHZOH + HZ0 ——+ 
CHs 


OH 

| 

>. - %—- CH,OH +H* (9) 
CH3 


It can also transform itself to an 
ethylenic alcohol. 


CHs 
St - cH, - CH,OH 


CHs 


CHp = c - CHp— CHZOH + H* (10) 
CHs 

It is interesting to note that in this 
mechanism, the direct reaction of the 
H* ion with the olefin does not inter- 
fere. This can also be proved independ- 
ently in considering the effect of the 
reaction of Prins on butene-1 and 
butene-2. It is known that these two 
olefins give the same carbonium ion, 
and that if the formation plays a role 
in the mechanism, we would obtain 
consequently the same dioxane. To the 
contrary, experience shows that butene- 
1 and -2 gives two different dioxanes. 


Reaction Selectivity 
The utilization of pure isobutene in 
the condensation with formaldehyde 


CHs 
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evidently presents the minimum diffi- 
culty. However, isobutene is generally 
obtained in a mixture of other hydro- 
carbons and in particular, other olefins. 
It is interesting to see if a preliminary 
separation is essential. 

To pursue this point, the condensa- 
tion reaction was studied using different 
mixtures of isobutene with other sus- 
ceptible olefins to be found in the C, 
fraction or C, + C, + C, portion of 
cracked gas: Propene, butene-1 and 
butene-2. Fig. 3 shows the results ob- 
tained in this manner when using a 
mixture of isobutene and butene-1. 

To represent the selectivity of the 
reaction, it is necessary to examine the 
theoretical occurrences from a mixture 
of two olefins in a first order reaction 
in an acid solution of HCHO. We have 
seen that the rate of reaction can be 
expressed, for isobutene, by 

>» 
Vv —- k (P) (F) h, 
dt 
(11) 


For another olefin considered as an 
impurity, butene-1, for example, it will 
be 

- 
Vv’ S k’ (P’) (F) h, 
dt 
(12) 


If a and a’ are the proportions of iso- 
butene and the impurity, respectively, 
that are reacting with time, t, we have 
P = P, (1 —a) 
P= P’,. (1 — ae) 

P,, and P are the initial and partial 
pressures of isobutene; P,”’ and P’ are 
for the impurity. 

In combining Equations 11 and 12 
we arrive finally at the expression: 

log (1 — a) k 
log (1 a’) k’ 
(13) 


which shows that the relative propor- 
tions of the olefin having reacted at 
any instant is only dependent on the 
relation of the rate constants. To use 
this formula, we see that for all values 
of a, proportion of isobutene having 
reacted, we are able to arrive at a cor- 
responding a’, which is the proportion 
of the impurity having reacted. If it is 
desired to tolerate a given amount of 
impurity in the product, the quantity 
of isobutene used depends on the in- 
itial proportions of the isobutene and 
impurity in the original charge. In 
effect, this can be expressed as follows: 
a’P,’ 
a’P,,’ + aP, ~ 


or 


ae a 
. P i 


in which i is the proportion of the im- 
purity tolerated in the product. This 
method of calculation is illustrated in 
Fig. 4 where k/k’ 100: P.’ P,, and 
i 0.01 
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These facts tell the story of one of the most useful catalytic processes 
serving industry today—the Houdry Dehydrogenation Process 

It is versatile—unsurpassed for simple, one step transformation of 
butane to butadiene... butane to butenes, isobutane to isobutene, 
and other light hydrocarbons to mono- and di-olefins. In addition, this 
process has put Houpry knee deep in the rubber industry through its 
capacity for efficient production of butadiene. 

Another major advantage is the pioneering experience that backs it 
up. As the originator of this highly flexible process, HouprRy can offer a 
full range of service in designing a variation specifically for you 
assistance in putting your unit on stream, and guidance in assuring 
top performance and trouble-free operation. 

New ideas, experience, service . . . this is the stock-in-trade HouprRY 
offers you, not only in the field of petrochemicals, but in chemical 
processing and petroleum refining as well. 


PROCESS CORPORATION 
1528 Walnut Street, Philadelphic 2, Pa 
*Houdry means Progress... through Cotalysis 
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FIG. 2. Effect of acidity on the rate of absorption of isobutene. 


Pilot Plant Studies 

To verify how the laboratory results 
could be used industrially and for pre- 
cise technological solutions that would 
permit the best reaction, a pilot plant 
was constructed. This pilot unit was 
designed for the continuous production 
of dimethyl-4,4 metadioxane. Expected 
design rate was 2.2 Ib per hour. This 
was obtained and after certain modi- 
fication was carried to 4.4 Ib per hour 
(or about 110 Ib per day.) 

The pilot unit was composed of three 
parts, charge preparation, reaction, 
and product fractionation. 

Preparation of the charge consisted 
of the recycle of the formaldehyde. 
The C, fraction of the cracked or re- 
formed gas is used directly. The re- 
actor, which provided the method of 
contacting the hydrocarbon phase with 
the reaction environment, is designed 
in stages to permit the use of different 
depletions of isobutene from mixtures 
of olefins. 

Fractionation is very simple in that 
it consists essentially of separating the 
dioxane and a little tertiary butyl al- 
cohol from the heavy products which 
constitute the by-products from this 
step and whose boiling temperature is 
considerably higher. 

To be able to control the results, it 
is necessary to utilize some fast and 
accurate methods of analysis for the 
right quantity of C, hydrocarbons 
(measure of the depletion of isobutene) 
and of the different possible metadi- 
oxanes (measure of the product 
purity). Hydrocarbons can be meas- 
ured by gas chromatography. Dioxanes 
required infra-red spectrographic 
analysis. 

Pilot plant runs were conducted in 
such a manner as to determine the in- 
fluence of total depletion of the re- 
actants on product purity. Under 
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normal conditions, the isobutene in the 
charge was depleted to practically 100 
percent, but for reasons of selectivity, 
the runs with the other hydrocarbons 
common in cracked gas, were generally 
forced to limit themselves to 90 per- 
cent. It is believed that, if need be, the 
total limit of depletion could be taken 
close to 100 percent by enriching the 
charge with respect to isobutene. 

To draw conclusions relative to se- 
lectivity, the pilot plant tests confirmed 
the results seen in the laboratory on 
yield and rate of reaction per unit vol- 
ume of the reactor. It was determined 
that the dimensions of an industrial 
reactor would be on the order of 25 
cu ft per 1000 tons per year of 
dimethyl-4,4 metadioxane 


Production of Isoprene 

Starting with the dimethyl-4,4 
metadioxane obtained in the first step, 
several ways are possible to arrive at 
isoprene. They all return to having to 
eliminate a molecule of water and one 
of formaldehyde. 


Laboratory Studies 

First considered was a decomposi- 
tion in two steps where the dioxane 
would be “hydrolized” to formalde- 
hyde and diol and then dehydrated to 
isoprene. The second step of this 
process was realized with excellent 
results in the laboratory. However, the 
first step gives low yields and is there- 
fore impractical for industrial uses. 
Also, the recovery of the products, 
especially the diol, was very difficult. 

It is preferable then to make the 
conversion in only one step. The re- 
action is given by Equation 2. 

his reaction can be obtained in two 
ways: 

1. Liquid phase reaction in the pres- 

ence of either a homogenous or 


20 30 40 50 
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FIG. 3. Condensation of isobutene and formaldehyde in the presence 


hetergenous catalyst. 

2. Vapor phase in contact with a 

catalyst. 

Laboratory experience has shown 
that the vapor phase reaction can be 
most easily accomplished. 

Thermodynamically, this decompo- 
sition of dioxane is an endothermic 
reaction requiring about 30 k/cal 
per mole. There is also a significant 
increase in enthropy. Being endother- 
mic, the decomposition is favored by 
an increase in temperature. Experience 
though has shown that it can be carried 
out at atmospheric pressure and at 
relatively low temperatures. In opti- 
mizing the operating conditions, the 
most significant problem lies in the 
selection of the catalyst. Improper cata- 
lysts leads to secondary reactions of 
more or less importance. These are: 

1. Isobutene formation from the 

reverse reaction of the first stage. 
Carbon chain modification form- 
ing pentenes and piperylene. 
“Cracking” with the resultant 
coke deposits on the catalyst. 

Among the undesirable secondary 
reactions the modification of the carbon 
chain has been eliminated completely. 
The “cracking” has been reduced to 
a negligible amount. 

The determination of the catalyst 
was made after a long study involving 
a number of solids. They were not only 
tried in the process but also thoroughly 
studied from a physiochemical stand- 
point. 

Fig. 6 gives an example of the results 
obtained from the study of one of the 
catalysts. The activity of the catalyst 
remains good although a slight coat of 
coke makes it necessary to regenerate 
every 10 days. This figure indicates 
about 40 percent of the dioxane is 
converted. The remainder is recycled. 


Pilot Plant 
As for the first step, the second step 
was the object of pilot plant work. This 
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This continuous SOz3 sulfonization unit produces a high detergent lube 
oil additive. The picture shows Type 316 Stainless Steel pipes in the 
cooler. 98% sulfuric acid enters the coils at about 145°F and is cooled 
to 105 °F by water. 


7 . 
Stainless Steel pipes The pipes take punishment three ways: high temperature, acid cor- 


rosion, and erosion. At first, some of the pipes were made of a less 
cool hot acid resistant metal but they had to be replaced with Stainless Steel after 
only eight months. There has not been one sign of deterioration in the 
replacements or in the Stainless Steel pipes installed originally. 
When you install equipment, design it with the right material from the 
start. If you need strength and corrosion resistance, there is no metal 
that can match the performance and economy of Stainless Steel. Order 
USS Stainless Steel through your U. S. Steel representative or your 
local Steel Service Center. 


AT SINCLAIR REFINING COMPANY, 
HOUSTON, TEXAS 


United States Stee! Corporation - Pittsburgh 
American Steel & Wire — Cleveland 
National Tube - Pittsburgh ® 
Columbia-Geneva Steel — San Francisco U n | te d S t a t e & S t is e | 
Tennessee Coa! & iron - Fairfield, Alabama 


United States Stee! Supply - Stee! Service Centers 
United States Stee! Export Company 
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F:G. 4. Calculation of the initial preparation of isobutene in the 
charge as a function of the impurity tolerated in the product. 


unit was designed for a capacity of 44 
lb per day of isoprene and was operated 
continuously. 

Work on this pilot unit is still being 
conducted to study the latest develop- 
ments. 


Economics 

The qualitative advantages of this 
process are shown as: 

1. Low cost raw material. 

2. Direct production from a C, 

olefinic fraction. 

Mild reaction conditions do not 
require special materials. 
Direct polymerization of iso- 
prene without involved fractiona- 
tion. 

This last point has been the object 
of verification. When simply purified 
by normal industrial distillation and 
dried to protect the polymerization 
catalyst, the I.F.P. isoprene compares 
favorably with the samples on the 
market in its case of polymerization as 
well as in the stereochemical and me- 
chanical properties of the rubber 
obtained. 

From a study of raw material re- 
quirements it is indicated that the 
isoprene plant should be located near 
the source of isobutene. 

In effect, the C, fraction represents 
the largest tonnage even when com- 
pared with aqueous formaldehyde. 
Also, the C, fraction lends itself to 
transportation only with difficulty. 

In examining the problem closely it 
is seen that the formaldehyde should 
be obtained without dilution. It is not 
necessary to dilute before introducing 
it into the process. Ideally it would be 
advisable to integrate facilities for the 
production of formaldehyde along with 
the isoprene installation. 

Yields obtained from the two stages 
of the process are good as shown by 
the following balances. 
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238 moles HCHO — 
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136 moles C,H, — 


jill moles DMD / 
-10.3 moles ABT »_— IIo 
14.7 moles residue 


100 moles C,H, 
106 moles HCHO 
15.9 moles C,H, 

( 4.5 moles residue 

1 mole carbon 


It is to be noted that in the above 
balance, the residue is calculated from 
the molar standpoint with respect to 
the diol (methyl-3 butanediol-1,3). As 
indicated the formaldehyde and iso- 
butene obtained in the second step are 
recycled. To simplify the overall 
balance: 


132 moles of HCHO |_. 100 moles 
120 moles of C,H, of C,H, 


The molar yields of isoprene give 
overall efficiencies of 75.7 percent with 
respect to formaldehyde and 83.3 per- 
cent to isobutene. On a weight basis 
this gives: 


0.6 Ib HCHO | . 
CH, 47 CH, 


A part of the residue is recovered 
(0.23 Ib per Ib of isoprene) for which 
different valuations are possible. If we 
start from methanol that is oxidized to 
formaldehyde with a molar yield in the 
order of 94 percent, 1 Ib of isoprene 
requires 0.68 Ib of methanol and 1 Ib 
of isobutene. 

Under these conditions an economic 
estimate has been made based on an 
88.2 million Ib per year plant. The in- 
vestment is $1.71 million. The con- 
sumption of utilities that constitutes the 
major part of the production expenses 
are as follows for 1 lb of isoprene. 


50 75 
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FIG. 5. Production of isoprene starting with dimethyl-4,4,metadioxane 
in the presence of a catalyst. 


Steam at 

10-15 atm 21.5 Ib 
Power 0.182 kwh 
Cooling water 92 gal 
Fuel gas 0.259 Ib 


$0.0182 
$0.0022 
$0.0019 
$0.0015 


$0.0238 


Chemicals and catalysts interfered 
with the price of isoprene by only 
less than one percent. The rest of the 
cost of production is made up of labor 
and factory expenses. 

All these charges are given in the 
following table. 

$/Ib 
$0.0475 
$0.0298 


Annual Total 
Raw material $4,200,000 
Cost of production $2,600,000 
Amortizations (4 years), 
maintenance and 
insurance 
Financial charges 
and profit 


$3,200,000 $0.0365 


$1,000,000 $0.0093 





$11,000,000 $0.1231 

According to this table, the cost of 
raw material and above all, the costs 
attributed to production are very mod- 
erated. It is possible even though 
amortization was calculated on a 
very short time to produce isoprene 
at a price neighboring that of the 
butadiene. 
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REFINING PERSONALS 





> Theodore E. Casselman, Jr., assistant 
engineering manager in the Boston office 
of Stone & Webster Engineering Corpora- 
tion, has been named manager of the 
New York office. He joined the company 
in 1940. 

Starting as a project engineer he has 
worked on the design of many chemical 
and petrochemical plants built by Stone 
& Webster in the United States and vari- 
ous parts of the world. He was promoted 
to chief engineer of the Chemical Division 
in 1956 and made assistant engineering 
manager in 1958. 


T. E. Casselman, Jr. J. A. Golasinski 


> J. A. Golasinski has been named man- 
ager of Shell Oil Company’s Houston 
area gas department. Golasinski is a vet- 
eran of more than 22 years in the com- 
pany’s gas department and has served as 
superintendent of operations in Houston 
since 1954. 

A native Houstonian, he holds a BS 
degree from Texas A&M College. He 


> A series of promotions in El Paso Nat- 
ural Gas Products Company's Engineer- 
ing Department has been announced. 
Paul F. Schmidt has been elevated from 
chief process engineer to chief technical 
supervisor. In his new position he will be 
responsible for all technical activities of 
the company, including process engineer- 
ing, technical service, and instrument and 
utilities engineering. 

Former chief electrical engineer James 
C. Arnold is now chief general engineer- 
ing supervisor. Arnold's new capacity will 
make him responsible for civil, electrical, 
mechanical and project engineering activi- 
ties. 

Keith Claiborne succeeds Schmidt as 
chief process engineer, and J. H. Riddle 
becomes chief, technical services. Riddle 
was formerly assistant to the superintend- 
ent of refineries. 


> E. W. Casagrande has been named 
manager of Shell Chemical Corporation's 
Dominguez, California, plant. He re- 
places O. M. Williams, who will become 
manager of the firm’s Denver, Colorado, 
plant. Casagrande, who had been man- 
ager of Shell Chemical'’s Martinez plant 
since 1954, joined Shell in 1934 as a 
laborer in the Martinez refinery. He then 
held a variety of positions at Dominguez 
and in Texas, and became superintendent 
of the firm’s Shell Point installation in 
1951. 

He received a BS in petroleum engi- 
neering in 1951 from the University of 
California. 





> Dr. Melvin DeGroote, whose name ap- 
pears on more chemical patents than any 
other living inventor, has been selected 
to receive the 1959 Midwest Award of the 
American Chemical Society's St. Louis 
section. The holder of 909 patents is vice 
president of research, development and 
patents for Tetrolite Company Division of 
Petrolite Corporation. Dr. DeGroote was 
chosen to receive the highest award the 
section can bestow upon an individual, in 
recognition of his role in the development 
of crude oil demulsification and for his 
skill in the art of patent coverage. He is 
a graduate of Ohio State University which 
awarded him the Lamme Medal in 1950 
for “meritorious achievement in engineer- 
ing of the technical arts.” He joined Petro- 
lite Corporation in 1924. 


Dr. M. DeGroote H. Phipps Jr. 


> Howard Phipps Jr. has been elected to 
the board of directors and the executive 
committee of Western Petrochemical Cor 
poration. A graduate of Harvard, Phipps 
is associated with the Bessemer Securities 
Corporation, a leading investment hold 
ing firm. 


joined Shell in 1937 at its lowa, Louisiana, 
gas plant. 


> H. G. Corneil has been promoted to 
research associate in Humble Oil & Re- 
fining Company's Research and Develop- 
ment Division at Baytown, Texas. He con- 
ducts technical and economic studies for 
guiding the company’s research work on 
petrochemicals. He is also responsible for 
making certain studies in the field of nu- 
clear energy and determining Humble’s 
long range interests in the nuclear energy 
field. Corneil holds a BS degree in chemi- 
cal engineering from University of Okla- 
homa 


u 
JET FUELS 
OILS 
GASES 


with the 
MEECO UNIVERSAL 
MODEL W ANALYZER 


H. G. Corneil 


> R. C. Curtis, president of Jersey Pro- 
duction Research Company, Tulsa, Okla- 
homa, and Harry A. Jarvis, executive vice 
president of Creole Petroleum Corpora- 
tion, Caracas, Venezuela, have been 
elected to the board of directors of Esso 
Research and Engineering Company. 
Curtis joined the Carter Oil Company, 
also a Jersey affiliate, after graduation 
from Texas A&M in 1937. He served with 
Carter in various posts in Oklahoma, 
Montana and Illinois until 1958 when he 
was elected a vice president of the newly H. A. Jarvis 
formed Jersey Production Research Com- , 

pany. In 1959 he was named executive 
vice president and last month was elected 
president. 

Jarvis has been with the Jersey organi- 
zation since graduation from the Univer- 
sity of Maryland in 1930 and has spent 
the past quarter of a century in the oil 
business in South America. Among his 
posts was that of president of Cia. Nativa 
de Petroleos de la Argentina, a Jersey 
affiliate. After having served with Creole 
as manager of the refining department 
and later as a director and member of the 
executive committee, he was elected 
executive vice president in 1954. 


Full scale on most sensitive 
range, 


to one milligram of water 
per liter of liquid. To 10 p.p.m. 
of moisture by volume in gases. 








Direct reading scales— 
no computation necessary. 


Explosionproof Universal 
Model W. (Other models 
including portable models 
for moisture in gos are 
available.) 


Includes novel self checking 
features. 


Write for complete information. 


MANUFACTURERS ENGINEERING & EQuipMENT CorP 


Sunset Lane & York R 


R. C. Curtis 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS. SEE READER SERVICE CAR 
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CLEAN AS CLEAN CAN BE 


The 3200 pound, 16 foot stainless steel pipe 
section shown above is an example of the piping 
to be used in the nation’s largest atomic power 
plant. The pipe was fabricated in Houston 

by Southwest Fabricating and Welding Company. 
Before being shipped, every inch of each pipe 
section was thoroughly inspected to be sure that it 
was completely free of all dirt, mill scale, oxides, 
metal elements, and similar deposits. There 
could be no guesswork. The pipe had to be 
hospital clean. To guarantee that their piping 

was as clean as clean could be, Southwest 

called in the Nowery J. Smith Co. 


The Smith corrosion prevention specialists 

have cleaned and passivated 1190 feet of the steel 
pipe to date. Pipe ranging to 22 inches in diameter, 
with wall thicknesses to 1.220 inches, was 
polish-blasted and then passivated to ASTM 
specifications to preserve cleanness 


If corrosion is a factor in the work-life of your 
equipment consult with the Nowery J. Smith Company 
during the design phase of your project. Think 
Nowery J. Smith Co. for Hot-Dip Galvanizing ¢ 
Metallizing * Chemical Cleaning * Sand/Shot 
Blasting * Painting/Coatings * Plastics * Plastic 
Applications * Vessel Linings 


LARGEST HOT-DIP GALVANIZERS IN THE SOUTHWEST 


NOWERY J. SMITH CO. 


8000 HEMPSTEAD HIGHWAY »* P. O. BOX 7398 
HOUSTON 8, TEXAS * UNderwood 9-1425 


One of the Smith Industries — 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 


CE CARD 





Anti-Friction Unit 


for valves employs a self-sealing synthetic rubber 
seal gasket, assures higher working pressures, is drop tight and 
eliminates need for mechanical operators. Consists of tapered 
wedge assembly mounted on roller bearings that controls move- 
ment of valve discs. Initial closing and opening movement of 
discs is in a horizontal plane, directly against or away from the 
valve seats, which assures a longer lasting, more easily operated 
valve. Designed for sizes 2 to 30-in. standard and through con- 
duit gate valve in cast steel, cast iron, cast aluminum and bronze, 
and from 0 to 10,000 psi working pressure with temperature 
ranges of +350 to —60 F. May be used with screwed, welded or 
flanged ends. Charles Wheatley Company. 

Circle number (41) on reply card. 


gate 


Electronic Counter 


Electronaflo Counter eliminates all errors due to transposition 
of numbers and incorrect subtraction while integrating circular 
flow charts. Counter 
automatically regis- 
ters on counter tubes 
number now re- 
corded as mechanical 
counter difference as 
operator follows 
chart lines on inte- 
grator. At end of 
chart rotation opera- 
tor can easily read 
total count on 4 cold 
cathode tubes. Total 
can be printed on 
chart in large, easy- 
to-read numbers by 
slipping chart into 
printing slot below tubes. Permits counting and totalizing of 
electrical impulses at rate of less than one a second to about 
3500 per sec. Counter weighs about 25 Ib and has cast aluminum 
case 10 in. high, 11 in. wide and 17 in. deep. Flow Measurement 
Company, Inc. 

Circle number (42) on reply card. 


Solenoid Valve 


Two-Way, normally open solenoid valves handling steam, hot 
gases and light liquids up to 360 F, in %, % and % in. pipe 
sizes, have full pipe area orifices. Valves are internally pilot 
operated having forged brass bodies and bonnets. Renewable 
teflon discs provide tight seating at pressures to 125 psi. All parts 
coming in contact with media handled are of brass, teflon, stain- 
less steel or vitron-A. Completely packless, there are no stuffing 
boxes or sliding glands to cause maintenance problems. May be 
mounted in any position, eliminating piping problems. Automatic 
Switch Company. 

Circle number (43) on reply card 


Control Valves 


. are now available with Ductile Iron bodies. Ductile Iron has 
corrosion resistance of gray cast iron and ductility and strength 
approaching that of carbon steel. It is low in cost and is report- 
edly a suitable replacement for steel or bronze on many services 
where cast iron is not satisfactory. Has a higher temperature- 
pressure rating than cast iron or bronze, affords greater safety 
and is more rugged than cast iron due to its higher strength and 
ductility. Available in the straight-through design in sizes %4 in.— 
6 in. with 150-300#% ASA raised face integral flanges. All 
meet ISA Face-to-Face Dimensions. Also available with screwed 
connections in sizes through 2 in. Pressure-temperature ratings 
are in accordance with ASME Boiler Code. Conoflow Corp. 

Circle number (44) on reply card. 
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Expansion Joints 

Complete line of pressure-balanced ex- 
pansion joints for absorbing pipeline 
movement without imposing pressure 
thrust has been announced. Installed at 
elbows or points where piping changes di- 
rection, expansion joints use a counter- 
balancing outer bellows to absorb line 
pressure where anchoring is not practical. 
Available in diam from 3 in. to 50 ft for 
temperatures from —320 F to +1600 F 
and pressures up to 2500 psi. Special 
units are available for more severe con- 
ditions. Zallea Brothers. 

Circle number (45) on reply card. 


Thermoplastic Resin 

Thermoplastic resin, Marlex rigid poly- 
ethylene, whose low electrical loss prop- 
erties and physical toughness are report- 
edly unique in the plastics field, is ex- 
pected to be put to a wide variety of new 
uses in the radar and electronics field. Its 
low loss tangent or dissipation factor to- 
gether with its low dielectric constant, 
provide dielectric medium that is very 
transparent to microwave energy. Where 
heavier sections are required for struc- 
tural purposes, Marlex sections can be 
thickened without greatly impeding radar 
transmission or inducing excessive scat- 
tering. “Windows” to certain infra-red 
frequencies are also offered. Marlex offers 
excellent resistance to chemicals and de- 
grading environments and withstands 
temperatures from 180 F to +250 F. 
Phillips Chemical Company. 

Circle number (46) on reply card 


Steam Cleaning Hose 

Steam cleaning and flash-fire protection 
in refineries, blowing out in ship yards, 
foundries and steel! mills is reported safer 
with No. 200 BW Steam Hose, featuring 
braided steel wire burst protection. De- 
signed for use to 200 Ib saturated steam 
pressure at 388 F-BW steel wire braid 
construction gives unusual strength and 
flexibility, assures maximum safety. Vir- 
tually burst-proof because wire braid pre- 
vents open burst when worn out. Static 
conductors make for utmost safety in re- 
fineries. Hose is available in sizes from 
¥2 to 2 in. Made also in No. 150 BW type 
for 150 lb saturated steam pressure. Ray- 
hestos-Manhattan, Incorporated, Manhat- 
tan Rubber Division. 

Circle number (47) on reply card 


Solvent Recovery System 

Continuous solvent recovery system is 
available for reclaiming chlorinated hy- 
drocarbons—such as trichlorethylene and 
chlorothene—from relatively non-volatile 
contaminants. Very high percentage of 
chlorinated hydrocarbons are reclaimed 
to prevent loss of inhibitors, which are 
necessary to prevent damage to parts be 
ing cleaned. Recoveries will approach 
99.9 percent, with a total recovery cost of 
less than I cent per gal. For this special 
application, the continuous evaporator 
Stripper was redesigned into an economi- 
cal compact package for easy installation 
and operation. Artisan Metal Products, 
inc. 

Circle number (48) on reply card. 


Red-Reading Thermometer 

Red-reading mercury industrial ther- 
mometer was designed to provide in- 
creased benefits and superior performance. 
Rugged, accurate and quick-responding, 
the new Industrial Thermometer offers 
15 features of special engineering interest 
to the user, including an exclusive dust- 
proof, rattle-proof glass and cover. Six 


New Equipment 


standard forms are manufactured to 
accommodate any mounting requirement. 
Fahrenheit, Centigrade, Reaumur and 
Fahrenheit, and pounds equivalent pres- 
sure ranges are offered. 

Equipped with either a separable socket 
or union connection, they are obtainable 
with no extension neck, 2, 2%, or 3 in. 
extension neck. All forms are supplied 
with either 7 or 9 in. scale cases. Tagli- 
abue Manufacturing Company. 

Circle number (49) on reply card. 





Transfer Pumps 

Close-coupled (built-on) petrochemi- 
cal cryogenic transfer pumps are avail- 
able for high-flow continuous or intermit- 
tent duty from 10-8000 gpm capacity with 
differential pressures up to 300 psi outlet. 
Advantages of Series 3000 include mini- 
mum maintenance, horizontal or vertical 


mounting and easy removal from system 
without affecting suction or discharge 
piping. Of particular interest in cryogenic 
applications are minimum “wet end” 
weight to reduce “cool-down” time and 
minimize loss of liquid, open construction 
between pump and drive to reduce haz- 
ardous collection of gas in pump area and 
use of thermal barrier between pump and 
motor to minimize heat transfer. Either 
conventional seal or packing for normal 
applications or all-metal Series AMB shaft 
“bellows” seal for severe environments 
can be supplied. Turbocraft, Inc. 
Circle number (50) on reply card 


Cleaning Machines 

Miniature bench-size vapor degreaser, 
powerful I-kw, 35-gal ultrasonic cleaning 
system, dual-purpose faboratory size 
cleaning and processing unit and other 
advanced ultrasonic cleaning machines 
have been introduced to electronics and 
aviation industry. One-gallon vapor de- 
greaser is believed to be smallest machine 
of its kind and insures that after a part has 
been cleaned ultrasonically it is abso- 
lutely free of any residual contaminated 
solvent when removed from bath. Dual 
purpose cleaning and processing unit con- 
sists of an ultrasonic generator and trans- 
ducerized tank which can be cleaned or 
processed simultaneously in two 400 ml 
Pyrex glass beakers, each with different 
solutions, or in the tank itself as a single 
unit. 

In the | kw range of king-size ultra- 
sonic cleaners, barium titanate transducer 
elements are integrally mounted to 
bottom underside of tank to make tank 
bottom a diaphragm which generates 
uniform ultrasonic vibrations throughout 
entire contents. Automatic pushbutton- 
operated, 2-stage ultrasonic vapor de- 
greaser has 6-gal immersion sump. Narda 
Ultrasonics Corporation. 

Circle number (51) on reply card 


REPAIR PIPE LEAKS 


QUICKLY 
PERMANENTLY 


EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, ¥2” to 
12”, for steel and C. |. pipe. Stocked 
by practically all oil supply stores. 


ne 


COLLAR LEAK CLAMPS — for oil and 
gas lines. Gasket is sealed by 
gasket container rings— pressure is 
sealed in . . . air, moisture and 
gasket-destroying soil conditions 
are sealed out. Effective under any 
pressure. Sizes 2”—13” O.D. incl. 
In stock at oil supply stores! 


For over half a century, 
a complete line of Repair 
Clamps and Saddles for 
steel and cast iron pipe. 
Send for catalog! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV f AR 
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New Equipment 


¥ Continuous Support Trays 


BUILT-IN REINFORCEMENT ot Eeeein Olen eee ate 


trol cables, is stronger, less expensive and 





permits dropping out of tubing and cables 
anywhere in run. Slot opening is 2 in 
with turned down edge all around. Fur- 
nished 1% in. and 3 in. high in galvan- 
ized steel, and 3 in. high in aluminum 
P-W Industries, Inc., Manufacturers 
Circle number (52) on reply card. 


Valve Test Bench 

Valve test bench designed for pressure 
testing of all types of valves found in re- 
fineries, chemical, petrochemical and 
power plants is on the market. Bench has 
2 test plates: One for 42-2 in. screwed 
valves and 8-10 in. flanged valves, and 
one for 22-6 in. flanged valves. Separate 
controls and gages are available so that 
2 different valves may be tested at the 
same time. Special adapters are furnished 
with each unit for quick change-over 
from one size and type of valve to 
another. 

Valves may be tested with either gas 
or liquid within a pressure range of 0 to 


1000 psi on the standard valve test bench. 
Units are also available for higher pres- 
sures. Unit is easily portable and may be 
HEAVY SEAMLESS WELDING NECKS used in the field on turnarounds or new 
construction work. Piping Engineering 
Company. 
Where reinforcement of conventional welding necks is required, Circle number (53) on reply card. 
most cost-conscious pressure vessel designers specify Lenape Direct-Mount Condenser 
Type H. These heavy reinforcing necks normally eliminate the New development in vapor processing 
: , ey, . consists of 2 duct-like spiral passages, 
need for costly, cumbersome pads, while providing substantially wrapped up to form 2 continuous pas- 
sages of rectangular cross-section. Be- 
paieetnsteen metiatie aes tralian asian oul J cause of this spiral design, these conden 
struction permits easy bolting using only one wrench. sers may be installed as the top section of 
Lenape Type H Reinforcing Necks are available in 300 to a ee for — —_ to the 
on ek aaa Tar tee Peas vapor outlet nozzle of a vessel. Economy 
2500 Ib. ASA standards. For installation in tight quarters, the is achieved through elimination of elab- 
orate supporting structures, large diam 
ail he Clark Br : ‘a es eter vapor lines, etc. No exclusive features 
used on the Clar ros. centrifugal compressor shown above. of the Spiral condenser have been sacri- 
= Je . - > . > 
Additional information and complete specifications > > ficed. Vapor path can be full counter 
: ‘ f ; : S } te specific ati - on Le nape current spiral flow, combined cross flow- 
Type H Reinforcing Necks are given on pages 16-18 in Catalog spiral or full cross flow. Any combination 
10-53, a copy of which will be sent upon request. for maximum or minimum cooling of 
: condensate and noncondensables can be 
obtained in the in-built after-cooling 
: zone. 
See ovr standard line of pressure vessel connections on Condenser is unequaled for stripping 


o pages 448-449 in the 1959 Chemical Engineering Catalog. out soluble gases. Furnished for total, 
partial, reflux, vent or knockdown con- 
densing services in sizes from 15 to 1600 


j sq ft and for design pressures up to 150 
PRESSURE ’ ——) psig. Large volume condensate retention 
capacity can be incorporated when de- 

VESSEL sired. Fabricated in an ateri 
i y material that can 
ONNECTIONS LENAPE HYDRAULIC PRESSING & FORGING CO. be cold formed and welded to ASME 
Cc DEPT. 119 @ WEST CHESTER, PA. Code requirements. American Heat Re- 

claiming Corporation. 
oe POSSESS Circle number (54) on reply card. 


greater corrosion allowance and service life. Optional nut stop 


ends can be formed with a 2:1 oval section, such as have been 
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New Literature 





Carbon Dioxide Booklet 


Design and construction of high-purity 
carbon dioxide plants are described in 
new booklet. Flow diagrams are shown 
for small self-contained shop-assembied 
plants that produce liquid or solid carbon 
dioxide from fuel oil and for custom- 
built plants of any practical capacity that 
produce the liquid or solid product from 
a variety of fuels. Operating information 
is outlined for gas production, purifica- 
tion, liquefaction and solidification. Typi- 
cal installations are pictured. Girdler Con- 
struction Division, Chemetron Corpora- 
tion. 

Circle number (55) on reply card. 


Aluminum Tube Book 
Forty-eight page book is declared to be 
one of most detailed presentations of data 
on aluminum tubes available. Contains 
comprehensive information on selection 
of proper tube alloys, temper designations 
for aluminum tube and resistance of al- 
loys to various chemicals. Outstanding 
feature is presentation of facts in table 
form. Revere Copper and Brass Inc. 
Circle number (56) on reply card. 


Air Compressor Guide 


To help in the selection of small 
‘packaged” air compressors for either 
automotive or industrial application, new 
booklet, “Compressed Air Fundamentals,” 
basically describes compressed air, how 
it is compressed, single and two-stage 
compressors, piston displacement, actual 
delivery, unloading of compressors, regu- 


for a 





) SEALING 
COMPOUNDS 


Heat and _ vibration- 

proof, non-solvent, 

will not shrink, crack 

or crumble. Makes all 

assemblies leak-proof 

and pressure-tight. 

Prevents rust, cor- BASIC 
rosion, joint seizure. BLENDS 


LIQUID WRENCH 


The super-penctrating 


rust solvent 


LOOSENS 


rusted belts, nuts, 
screws, ‘frozen’ perts 
aes By + - works 
cae te all anetele = 
alloys. 

At Industrial, Automotive, 
Hardware, Plumbing Jobbers 3 


RADIATOR SPECIALTY CO 


Noth 
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lation and types of control used. Informa- 
tion is also given on compressor oils, pipe 
sizes, wire sizes and terminology and 
definitions used in connection with com- 
pression of air. Ingersoll-Rand Company. 
Circle number (57) on reply card. 


Thermocouple Catalog 


Newly revised, fully illustrated catalog 
offers complete information on full line 
of thermocouples and thermocouple com- 
ponents and accessories. Publication lists 
and describes standard assemblies in pro- 
tecting tubes and wells for general ap- 
plications and specialized thermocouples 
and assemblies for laboratory and indus- 
trial applications. Recommendations are 
given on choice and use of thermocouples 
and on limitations of protecting tube and 
well materials. Leeds & Northrup Com- 
pany. 

Circle number (58) on reply card. 


Compressor Bulletin 


Illustrated bulletin presents heavy duty, 
balanced/opposed compressors for re- 
fining, chemical and petrochemical in- 
dustries. Special section on compressor 
cylinders shows numerous cross-sections 
of cylinders designed to handle pressures 
from vacuum to 36,000 psi discharge. 
Specifications cover full line built in 18 
frame sizes with strokes from 8 to 19 in 
and capacities from 200 bhp to 8000 bhp 
Units are available with 2, 4, 6, 8 and 10 
compressor cylinders. Clark Bros. Com 
pany. 

Circle number (59) on reply card. 


Control of Water Problems 
In Air Conditioning Systems 


. is a 4-page bulletin which covers many 
problems caused by water, such as cor- 
rosion, scale formation and slime and 
algae growths. Concrete suggestions are 
offered for control of these problems 
through adequate, planned chemical treat- 
ment. Application information and control 
testing data are included. Betz Laborato- 
ries, Inc. 

Circle number (60) on reply card. 


Construction Services Booklet 


Two-color 16-page brochure is offered 
by Panellit Service Corporation illustrat- 
ing its complete installation through start- 
up service for automation and instrumen- 
tation systems. Services include contract 
organization furnishing installation draw- 
ings and installation of the panels, field 
instruments, the field interconnections, 
commissioning, Operator orientation and 
providing supplementary instrumentation 
personnel where needed. Panellit Service 
Corporation. 

Circle number (61) on reply card. 


Refrigeration Systems 


Careful study of refrigeration systems 
in modern gasoline plants is presented 
Authored by Dave Vondy, Constructive 
Engineering Company, New Orleans, 
Louisiana, article discusses relative merits 
of vapor compression and ammonia ab- 
sorption systems for both large and small 
plants. Special emphasis is given to im- 
portant design, equipment and operating 
factors which influence overall economics 
of any given system. Clark Bros. Com- 
pany. 

Circle number (62) on reply card. 








Choosing an Antioxidant? 


found that 
in comparison with other inhibitors 
Dalpac 4 (Hercules 2,6-di-tert-buty! 
p-cresol) saves up to three dollars on 


Refinery customers have 


every thousand barrels of gasoline 


produced. Dalpac 4 inhibits gum for 
color and 


| 


mation, stabilizes gasoline 


helps maintain cleanliness 
Refiners have also found it to be ex 


cellent in turbine and transformer oils 


engine 


where it pre vents deterioration, and 


does nol aflect electrical properties 


For additional information write 


Oxvchemicals Divisson 
Vaval Stores Depar 
HERCULES POWDER COMPANY 
W000 Market Street 
U ilmington 99. Delaware 


iment 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





OTOP! 


COSTLY LEAKS OF 
VALUABLE FLUIDS 


WITH 


DURA SEAL 


THE ENGINEERED 
MECHANICAL SEAL 
Savings in product alone 
will repay the cost of 
Dura Seal installation 


For further information, write 
for free Bulletin No. 480 RE 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 


New Literature 
Turbo-Meter Bulletin 


Functions, applications and operation 
of Turbo-Meter are described in 12-page, 
photo-illustrated bulletin. Also included 
are detailed cutaway drawings, accuracy 
and head loss curves, a list of Turbo- 
Meter accessories and specifications. New 
meter is reported to be first practical 
high capacity meter for use in petroleum 
pipelines handling both crude and refined 
products. It incorporates a system for 
sustained accuracy, regardless of viscosity 
of product being measured. Rockwell 
Manufacturing Company 

Circle number (63) on reply card. 





Pump Catalog 

Colorful 19-page catalog gives informa- 
tion on chemical process pumps avail- 
able from the company. Both pictures 
and construction diagrams are included 
for horizontal, vertical, propeller and 
nuclear pumps. Four-page table lists ma- 
terials for pumping various liquids. Law- 
rence chemical pumps are made in all 
sizes from % in. to 30 in. and for any 
capacity and head desired Lawrence 
Pumps, Inc 

Circle number (64) on reply card 


Metal Bellows Manual 

Welded metal bellows design manual 
and a bellows design slide rule are avail- 
able. Manual contains advanced mathe 
matical formulas enabling design engi- 
neers to compute reasonable design pa- 
rameters for welded metal bellows, for 
use as volumetric expansion devices, pres 
sure sensors, rotary and linear seals, 
aneroids, stem seals, expansion joints, 
gimbal joints, etc. Both manual and slide 
rule are free. The Belfab Corporation 

Circle number (65) on reply card 


Heat Exchanger Catalog 

Design and application of the com- 
pany’s standard heat exchangers are 
covered. 

Complete mechanical design and ther- 
mal rating tables allow easy selection of 
these standard units for a range of serv- 
ices, including heating, cooling, condens- 
ing and vaporizing. Standardization of 
mechanical design and price offers im- 
portant advantages and savings to the 
user. Available in 6 types, and in sizes to 
about 1200 sq ft of surface. Large stock 
of units allows immediate shipment for 
most requirements. Exchangers are avail- 
able in carbon steel, also with non-ferrous 
tubes, and in stainless Types 304 and 316. 
Struthers Wells Corporation. 

Circle number (66) on reply card 


Chem-Line Bulletin 

Bulletin on the company’s Chem-Line 
covers use of polyvinyl chloride in valve 
trim and diaphragm protectors. Includes 
various applications and technical data 
concerning the use of PVC in various 
industries. Copies may be obtained with- 
out charge. J. E. Lonergan Company. 

Circle number (67) on reply card 


Gasoline Additives Booklet 


Tenamene petroleum inhibitors which 
include 3 gasoline antioxidants and 2 
metal deactivator formulations are de 
scribed as to chemical structure, prop- 
erties and function. Suggestions are given 
for proper selection of an_ inhibitor, 
along with storage stability data on vari- 
ous inhibited gasoline stocks. Eastman 
Chemical Products, Inc., subsidiary of 
Eastman Kodak Company 

Circle number (68) on reply card 


SAFETY AFOOT 


THE FOR 
——- 
KERRIGAN] 


| OPEN STEEL GRATING 


in these PLANTS 
FLOORED WITH 
KERRIGAN 
Weldforged 


+ SIRS 


Address Dept. P-11 


SEND FOR FREE CATALOG © KERRIGAN IRON WORKS CO. 


Nashville 2, Tennessee 





FOR FURTHER LNFORMATION ON 
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Jobs this rough 


Special Construction Report 


need mountain climbers, 


dynamite and the world’s 
toughest tape 


~ New Mandalay line protected by Polyken Extra- a-Sirenath #960 


Putting in Richfield Oil’s Mandalay Line was as mean 
a job as we've ever seen. 

The line runs from sea level to points up to 8,300 
feet in the mountains of Southern California, with. 
grades over 40%. In places the trench was blasted out 
of solid rock. It took rugged crews to put the line in 
and a rugged tape to protect it. 

On the recent big Florida Line and other lines in 
America, on lines in Canada and in Iran, Polyken has 
proven itself the most practical and economical pro- 
tection you can put on a pipe. 


Polyken Tapes can be applied swiftly, eas- 
ily, effectively, even under extreme condi- 
tions. This mountain-country coating went 
on with flat-country simplicity. That's why 
more contractors and pipeline managers 
are specifying Polyken. 


Polyken tape pays off in performance —and in the 
‘urrency of less men, less equipment, greater efficiency, 


With ten- 


wrapped 


more footage per day during construction. 


sioned-spindle equipment, pipe is cleaned, 


and over wrapped in one factory-smooth operation 


Tape’s ready. No primer, no drying or cooling, no 
fumes or fire hazard 

Before you plan your next job, we'd like to tell you 
more about Polyken Extra-Strength #960. Call the 
Polyken distributor nearest you, or write Polyken, 309 


West Jackson Blvd., Illinois. 


Poluken 


EXPERIENCED IN PROTECTIVE COATINGS 


™ KENDALL «© 


Potyken Seles Division 


none of those hot-dope problems 


Chicago 6, 


MPANY 





Exclusive Hydra-Crowd transmission 


gives up to 25% more ditch per day 


No ordinary mechanical ditcher  trans- 


mission allows the machine to dig at the 


fastest speed for constantly changing soil 
conditions. The operator is forced to select 
than the To 
change speeds, he has to stop the machine 
Now, 
ditcher 


a speed slower opumum 


and shift gears Barber-Greene has 


made ordinary transmissions ob- 
solete 


The 


with 


exclu- 
the 
most efficient transmission on any ditcher. 


Hydra-Crowd transmission, 


sive Barber-Greene Ditchers, is 
Its infinite range of crowding speeds per- 
nits the machine to work at top capacity 


in every digging condition. It is not nec- 


essary to shift gears or stop the machine to 
change speeds. Operator can increase or 
decrease speed by merely turning a dial. 
Crowding can be instantly stopped or re- 
versed 

Hydra-Crowd gives a new high in dig- 
ging enables 
Barber-Greene Ditchers to produce more 
ditch at less cost than any other ditcher 
of the same size range. Reports from own- 
ers indicate that they get 25°% more ditch 
per day using a Barber-Greene 
Ditcher with Hydra-Crowd. Hydra-Crowd 
is just one of the many advanced features 
of Barber-Greene Ditchers. 


efficiency and economy. It 


when 


Only Barber-Greene has Hydra-Crowd 


Write for literature on the ditcher line of advanced design 


CONVEYORS LOADERS 


D-2 


ITC HERS ASPHALT 


PAVI 


NG EQUIPMENT 
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Duriron 


impressed current 


Anodes 


for cathodic protection 
: ya5/ >» ~ of a pipe line were 
“if Das ~ ¢~.% % jetted into position 
‘ty MA WEL. in 60 seconds! 


4-year-old installation 


WITHOUT BACKFILL 
provides positive protection 


gE R Om +! <eAggpgare % °° Sw; 
Creek bed . . sandy soil . . pipe line . . dif- 
ficult protection problem, but not for Duriron 
Anodes! As shown in photo above, 20 Duriron 
Anodes were jetted into place WITHOUT 
BACKFILL using a high velocity stream of 
water and were placed with the top of the 
anodes 3 feet below the surface. Each anode 
was in position within 60 seconds. 

The group of anodes produced an average 
of 33 amps at 36 volts with no tendency to 
gas block. Actually, the bed resistance has 
decreased since the original installation 
There was considerable cost-saving in the 
elimination of carbonaceous backfill. 

For latest data and case histories on fresh 
water, salt water, and ground bed applica- 
tion, write for Bulletin DA/6. 


s . 
JET NOZZLE ~p *PRiRON 
>. ANODE 


é make Duriron Anodes your 
guarantee for cathodic 
DuritonAnodeshes =» PYOtection 


been successfully 
applied in clay, 
shale and sand 


THE DURIRON COMPANY, INC. 
DAYTON, OHIO 


WATER JET 








—- 











AL 


S 
; ! 
v 

















a re 


T 
| 
L 


~ 
iL 








- 
! 





—==120 V AC 





ElectroniK Recorder 
(With Sq. Root Extraction) 


120 V AC 


eames am ad 
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CONTROL ROOM 


New Honeywell all-electric Gas Flow Computer 


measures and records mass flow rate automatically and continuously 


Here's how the Honeywell gas flow 
computer solves a gas flow equation: 


hP 
Q=K iGZ 


Where Q = mass rate of flow, scfh 

h = differential pressure, inches 
of water 

P = static pressure, psia 

T=flowing temperature, °R, 
(°F + 460) 

G= specific gravity 

Z = super-compressibility 

K = orifice flow constant 


The ElectriK Tel-O-Set AP | transmitter 
measures h; an absolute pressure trans- 
ducer measures P; and a resistance ther- 
mometer bulb measures T. The analog 
computer multiplies h by P and divides 
by T... and sends a resultant millivoltage 
to the ElectroniK recorder. The recorder 
applies the correction factors G and Z, 
extracts the square root, and records the 
resultant mass flow Q. 


Easily linked to telemetering and remote control systems, super- 
visory control, data handling and industrial process computers. 


No more tedious, time-consuming calculation of gas flow. This 
versatile gas flow computer does it for you... automatically, contin- 
uously. It measures and records gas flow in terms of standard cubic 
feet per unit time, and is the only all-electric system of its kind. 


The Honeywell gas flow computer consists of an ElectroniK strip 
chart or circular chart recorder, a power supply, a standard resist- 
ance thermometer, an absolute pressure transducer, a voltage-divider 
type computing circuit, and an ElectriK Tel-O-Set differential 
pressure-to-current transmitter. The transmitters, transducers and 
computing circuitry can be mounted near the orifice, and only two 
wires bring the signal into the recorder in the control house. Field- 
mounted equipment available in explosion-proof housings. 

There are many optional accessories. The recorder can be supplied 
with pneumatic or electric control, retransmitting slidewires, 
digital encoder, motor or servo-driven control index or pneumatic 
Indexet, hi-lo alarms, auxiliary contacts, pulse telemeter trans- 
mitter, and many other options. 

Get complete details from your nearby Honeywell field engineer. 
Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


Honeywell 
1H Fiat ov Cortttol 


FOR FURTHER INFORMATION ON PIPELINE ENGINEER, November, 1959 


ADVERTISED PRODUCTS, SEE READER SERV E ARC 





DARLING 


Seven miles offshore... 


Phote courtesy of a aes Sulphur Co. and Sikorsky Aircraft. 








if, 


90 DARLING VALVES. 


to help tap new sulphur deposit 


Above you see part of Freeport Sulphur's 
$30,000,000 project to tap a major new 
sulphur deposit. It’s the world’s first offshore 
sulphur mining plant at Grand Isle...seven 
miles off the coast of Louisiana in the Gulf 
of Mexico. Production is planned to start 
in 1960. 


Valves on the mile-long “steel island” 
mining plant were supplied by Darling. 
They include 2” to 12” OS and Y and 6” 
to 10” check valves made from Ni-Resist 
with monel trim... all for use in 


corrosive service. 

Here's another case where Darling's exten- 
sive research and development on corrosion- 
resistant valves helped solve a specialized 
operating problem. And on gate 
Darling's exclusive revolving double disc par- 
allel seat feature assures positive sealing and 
ease of operation at all times. 

Let us assist you on applications where “just 
ordinary valves” won't do, Write or phone 
us about your valve requirements. Or we'll 
gladly have a Darling sales engineer call. 





valves, 


Darling OS and Y gate valve 
with flange ends one of 
types being supplied for Free 
port Sulphur's Grand Isle 
sulphur mining plant. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 2, Pennsylvania 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Limited, Galt 19, Ontario 


PIPELINE ENGINEER, November, 1959 








Michigan Wisconsin 
Pipe Line Company... 
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larger volume 


mm 4 ~s 374 miles of looping sparis midwest...swel/s 
main line capacity for average day by eighty 
million cubic feet of natural gas 


During July, Wisconsin and Michigan gained an 
added eighty million cubic feet of natural gas daily 
— through new loops paralleling Michigan Wiscon- 
sin Pipe Line Company’s main line. Between the 
Laverne field in Harper County, Oklahoma, and the 
W. G. Woolfolk Station near Big Rapids, Michigan, 
374 miles of 24-inch pipe were laid — all furnished 
by A. O. Smith. 

For almost 30 years ... A. O. Smith line pipe has 
always been manufactured to a high standard of 
quality . . . precisely controlled at every step 
of production. That’s why A. O. Smith pipe, 
made and installed in 1928, is still in 
operation. That’s why so much A. O. 

Smith pipe is found in every 
important pipeline project. 


Wwe. G 
WOOLFOLK 
STATION 


INDIANA 
ILLINOIS 


MISSOURI 


Through ware GP a betier way 


KANSAS 


OWpGhal leteettt brnssea” PRODUCTS DIVISION 


Sibadhoeusaneuned 


Milwaukee 1, Wisconsin 


em © me ome & 


i 

‘ ™. 4 
TEXAS~ 77s. +! : Chicago 3 © Dallas 35 * Houston 2 « Los Angeles 17 * Midland 5, Texas « New Orleans 12 
—<s f New York 17 © Tulsa 3 ¢ A. 0. Smith INTERNATIONAL S. A., Milwaukee 1, Wis, U.S. A. 
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The all new Insley ivi 


for the men who build pipelines 


@ When the trench hits rock, hills or swamp, call in 
an Insley M. From one trouble spot to the next, the 
new Insley M gets the tough jobs done—and fast. 
The Insley M’s heavy-duty components are designed 
for these severe operating conditions . . . for maxi- 
mum dependability . . . for maximum production. 

Take advantage of the pipeline “thinking” that’s 
designed into the Insley M. Ask your Insley Dis- 
tributor about this top-performing backhoe or con- 
tact Insley direct. 


INSLEY MANUFACTURING CORPORATION 
GENERAL OFFICES + INDIANAPOLIS 6, IND. 








A modern pipeline pumping station 
in West Texas. Another example 
of the clean, compact, efficient in- 
stallations possible with Purchased 
Electric Power. 


Progressive pipeliners use 


PURCHASED 
ELECTRIC POWER 


The VALUE of PURCHASED ELECTRIC POWER for pipeline 
pumping greatly exceeds its cost. Automatic or remote 
operation, economy, safety, dependability and labor 
savings — all these advantages and more are yours when 
you use PURCHASED ELECTRIC POWER. Let our sales 
engineers give you the facts. 


TEXAS ELECTRIC SERVICE COMPANY 
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* DESIGNED 
RIGHT ~ 


Ad 
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247 BUILT 


PRR 


iT “ 
for unequalled ‘‘on the job’’ performance 


Motorola’s experience in microwave design, manufacture and 
installation guarantees full communications satisfaction 

where it counts—on the job. Outstanding operational flexibility, 
long-life service and all-weather deondehiiie. are 

service proved facts in public safety, industrial and utility 
applications throughout the country. 


Simple ‘‘building-block’’ components—MR-20 RF units and 
associated multiplex equipment—are fitted to your exact 
required combination of voice, printed message, control signals 
and data transmission—including 2-way radio operation. 
Multi-channel, point-to-point operation spans any distance . . . 
carries yc"'r messages at low per-mile operating and 
maintenance costs. 


What are just-right communications worth to your operations? 
It’s easy to find out. Have your Motorola microwave 
representative show you on-the-job examples of full-efficiency 
microwave performance. Write or call today for details. 








MOTOROLA ADVANCED DESIGN MAKES THE BIG DIFFERENCE 


, Automatic switchover-switchback « Plus outstanding Motorola 
« Hot" standby 6000 MC operational developments 
« Simplified Waveguide for optimum system performance. 


MOTOROLA wicrowave 


Motorola Communications & Electronics, Inc., 4501 Augusta Boulevard, Chicago 51, Illinois ° A Subsidiary of Motorola Inc, 
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Adjust these clutches 


ONCE 
...and they'll stay! 





On the Bucyrus-Erie 22-B Hi-WALKER, the 
clutches automatically compensate for tem- 
perature changes throughout the day. The 
operator doesn’t have to stop three or four 
times to adjust them up so they’ll hold. And 
next morning he'll start right in again and 
the clutches will be even and firm. 

All main shaft and swing clutches on the 
22-B Hi-WALKER are identical and their 
parts interchangeable. You don’t need to 


BUCYRUS 
P EseIi Ee, | 


Builds Better Equipment 
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carry along an expensive parts stock . . . one 
set of bands is your reserve. 

The Hi-WALKER machine was specifi- 
cally designed for pipelining. Get all the facts 
from your Bucyrus-Erie distributor, or write 
Bucyrus-Erie Company, South Milwaukee, 
Wisconsin, Dept. 35EB. 


Hi-WALKER 


DESIGNED FOR PIPELINING 





No wonder more and more distribution 
engineers are selecting TAPECOAT prod- 
ucts as an important part of their program 
in fighting underground corrosion! Experi- 
ence shows that quality protection applied 
during installation prevents huge mainte- 
nance and replacement expense at later 
dates. 

Since 1941 when TAPECOAT originated 
coal tar coating in tape form, it has proved 
to be the best protection mcney can buy for 
combatting corrosion underground or under 
water. Lines in service TAPECOATED as 
far back as 17 years ago show no signs of 
deterioration —a record of uninterrupted 
service no other type of tape can match 

TAPECOAT comes in rolls of 2”, 3”, 4", 
6", 18” and 24” widths—sized to the job for 
protecting pipe, pipe joints, couplings, fit- 
tings, tanks, conduit, cable and tie rods 
TAPECOAT is both bond and protection 
in one—easy to apply with the flash of a 
torch. 


Write for brochure today. 


Cut Maintenance 
and Replacement Costs 


... the Coal Tar Tape Coating 
that Adds Years of Service Life 
to Gas Lines 








When primer is specified, use TC Prime- 
coat, the compatible coal tar primer. 








the TAPECOAT Company 


1567 Lyons Street, Evanston, Illinois 


Representatives in Principal Cities 


Manufactured and distributed in Canada by The Tapecoat Co. of Canada, Lid 


25 Hoas Road, Rexdale, Ontaric 
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on 122-mile 30’ line 


Cieveland 190 backfilled 
7,000-8,000 cu. yds. per day 


On a Mannix Co. spread moving ahead 12,000 
to 15,000 feet daily on a 122-mile 30-inch 
feeder for Alberta Gas Trunk Lines, Ltd., a 
single Cleveland 190 backfiller—moving 7,000 
to 8,000 cubic yards per day—backfilled the 
entire job except for odd sections such as 


tie-ins and crossings. 


Filling and traveling simultaneously and con- 


tinuously, the one-man-operated 190 was 





singled out by a Mannix engineer as “one of 


the slickest machines on the spread.” 


The CLEVELAND TRENCHER Co. 


, Everyutere 20100 St. Clair Avenue . Cleveland 17, Ohio 
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“Torture tests” prove Armco Pipe 


will meet your requirements 


Random samples of Armco Line Pipe are regularly 
put through tensile, bending, and nick-break tests. 
These tests, made in accordance with standard steel 
pipe specifications, are your assurance that Armco 
Line Pipe will meet or exceed your requirements. 

For example, Armco Pipe made to A.S.T.M. 
Specification A 139, Grade B, more than meets the 
requirements of: tensile strength, minimum 60,000 
psi; yield strength, minimum 35,000 psi. 


You will also find that Armco Pipe is uniformly 
strong. Cold bends and slack loops cause no trouble. 

Get the complete story on the advantages of 
Armco Line Pipe. Just write us for the catalog, 
“Armco Welded Steel Pipe for the Oil and Gas In- 
dustries.” 

Armco Drainage & Metal Products, Inc., 7169 
Curtis Street, Middletown, Ohio, or 201 KOME 
Building, Tulsa, Oklahoma. 


ARMCO DRAINAGE & METAL PRODUCTS 





BRMCO 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National Supply Company 


\V/t 


The Armco International Corporation * Union Wire Rope Corporation 


RTHER INFORMATION ON 
ICTS, SEE READER SERVICE ARD 
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NEW W"SON TAPRSEAL 


SCRAPER CUP 
OFFERS PROVEN 


RESISTANCE TO 


WEAR, TEAR 


AND SWELLING! 


Actual photographs of TAPRSEAL cup before and after 
simulated pipeline test in ethyl gasoline for five days 
(500 miles) 


Williamson testing equipment, the only repetitive 
COMPARATIVE cup tester in existence, has prov- 
en the TAPRSEAL to be WEAR RESISTANT ... 
TEAR RESISTANT and SWELL RESISTANT. As 
the photographs show, there were no tears or 
breaks and only minimum wear after this tortur- 
ous test. 


Specify WmSon TAPRSEAL Scraper Cups... 
developed after years of research . . . proven after 
months of testing. 


PIONEERS OF PIPELINE EQUIPMENT 
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TAPRSEAL Scraper 
cups for all types of 
pipeline scrapers fron 


2” to 36”. 


P. O. BOX 40 TULSA 2, OKLAHOMA 


REPRESENTATIVES AROUND THE WORLD 


D-15 
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SINCLAIR PIPE LINE BOOSTER STATION at 
Shelby. Missouri, runs unattended — under Fox- 
boro electronic control. Microwave transmission 
connects station with dispatcher in Independ- 
ence, Kansas. This Foxboro installation is dupli- 
cated at 3 other booster stations along the 680 
mile crude line. 
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- Foxboro Electronic Control! 


Sinclair Pipe Line Booster Stations 
Run Unattended 
Since 1957 Start-Up 


Two years ago, Sinclair Pipe Line Company added 
four new booster stations to its Cushing-to-Chicago 
crude line. Stations had to run unattended weeks 
on end — routine maintenance had to be kept to a 
bare minimum. 

“Foxboro electronic Consotrol* instruments 
proved an excellent solution,” Sinclair engineers 
report. “We eliminated air compressors, dryers, 
valve boosters, and other high-maintenance equip- 
ment. And we gained the faster control of elec- 
tronics—important on acrude line as large as ours.” 

Sinclair's maintenance record shows that Fox- 
boro electronic instruments require practically no 
attention. 

Your operations also may benetit trom a spe- 
cially designed Foxboro electronic Consotro] sys- 
tem. There are instruments for every function in the 
control loop — all 100% solid state, for greater 
dependability and least maintenance. Get full 
details by writing for Bulletin 21-10A. The Foxboro 
Company, 389 Neponset Ave., Foxboro, Mass. 
*Reg. U.S. Pat. Off 


Top — Foxboro electronic Consotrol instruments for 
triple auto-selector control of pump suction pressure, 
discharge pressure, and motor load. System also con- 
tinuously records these variables on 30-day strip 
charts. Instruments — checked frequently since Novem- 
ber, 1957 — have required practically no attention. 


Bottom — Foxboro electronic pressure transmitter (left) 
delivers high-level d-c signal to control panel. Shown 
at right is high-limit pressure switch. 


electronic Consotrol instrumentation 











Tennessee Gas Pipeline Company, a division of Tén- 
nessee Gas Transmission Company, uses a Fin-Pak 
regenerator at its Savannah, Tenn., compressor station. 
The station pumps 500,000 MCF every 24 hours seven 
days a week. Turbine exhaust temperatures is 950 F; 
maximum regenerator output temperature is 650 F. 
Operating pressure in the regenerator is approx. 50 Ibs. 
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FIN-PAK HEAT EXCHANGER CUTS FUEL COSTS 32% 


An Air Preheater Fin-Pak can 
pay for itself in approximately 6 
months on fuel savings alone. For 
example, a Fin-Pak with a de- 
signed effectiveness of 75%, in a 
gas turbine cycle at 6 to 1 pres- 
sure, and a turbine inlet tempera- 
ture of 1500°F, can cut fuel costs 
by 32%. And the improved com- 
bustion you get with a Fin-Pak 
reduces residual carbon deposits, 
cuts maintenance of other equip- 
ment in the system. 

Fin-Pak provides big installa- 
tion savings, too. It’s compact 
(takes less than half the space of 


tubular regenerators of identical 
capacity) and weighs 50% less 
than an equally efficient tubular 
unit — so it’s easier to erect and 
needs less expensive support 
structure. 

No maintenance is required, 
other than infrequent cleaning 


THE AIR PREHEATER 


CORPORATION 


with compressed air. The Fin-Pak 
has short, straight-through pas- 
sages that facilitate cleaning. 


ONE LAST THOUGHT: A gas 
turbine station requires approxi- 
mately 80% less plant mainte- 
nance personnel than a station of 
equal capacity operating with 
diesels, steam turbines or gas en- 
gines. You can economize still fur- 
ther by incorporating a Fin-Pak 
in the gas turbine cycle. For com- 
plete details, call or write The Air 
Preheater Corporation. 


60 East 42nd Street, New York 17,N.Y. 

















PIPELINE 
CONSTRUCTION 
SHADES A YEAR AGO 


Gas line mileage takes good jump, products up slightly, crude 


oil down — Another construction increase indicated for next year 


@ Frank H. Love, Editor 


PIPELINE CONSTRUCTION during 
the last 12 months topped a year ago 
by a slight margin, Pipeline Engineer's 
annual survey of operating companies 
shows. The difference in mileage of 
lines “built or underway” was 522. 
Crude oil lines were down sharply 
in the U. S. being confined to short 
lines, loops, and gathering lines. The 
longer lines were being installed over- 
seas. Products recouped some of the 
loss, and a sizable jump in gas line 
construction put the total over the top 
Here are the figures: 
Crude oil lines built or 
under construction.. 3152 miles 
Products lines built or 
under construction 
Gas lines built or 
under construction . 16,492 miles 
Total all pipelines. ... 22,415 miles 
A year ago when this survey was 
made these were the figures: 
Crude oil lines built or 
under construction 
Products lines built or 
under construction 
Gas lines built or 
under construction. . 14,266 miles 
Total all pipelines. .. . . 21,893 miles 
As a result of oil and gas production 
becoming more worldwide, and con- 
sumption of petroleum products in- 
creasing in many countries, pipelines, 
too, have attained greater international 
scope. This fact is quite noticeable in 
the tabulations that follow, both in the 
categories of lines built and underway 
and those planned or proposed. 
Pipeline survey 
these figures for planned or proposed 
pipelines: 
Crude oil lines proposed 
or planned .... 10,601 miles 
Products lines proposed 
or planned .... 
Gas lines proposed 
or planned .... 
Total proposed 
or planned .... 34,756 miles 
This total is a booming figure, but 
all of these lines will not be constructed 


2781 miles 


4950 miles 


2677 miles 


Eneineer’s shows 


7034 miles 


17,121 miles 
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during the next 12 months. Some of 
those proposed may be a year or two 
away, perhaps more. Some may never 
be built for one reason or another. On 
the other hand, new proposals and 
actual construction will spring up dur- 
ing the year that are not even men- 
tioned now. Overall, prospects point to 
a possible increase again next year. 

South America, Africa, Russia, 
France, and other countries loom large 
in the future pipeline picture. Canada 
could be a big factor as several major 
pipeline systems are proposed, but this 
depends on how fast the National En- 
ergy Board moves in granting permits 
Detailed coverage of the Canadian 
situation can be found elsewhere in 
this issue. 

A factor that could have a major 
impact on pipeline construction is pro- 
longing of the steel strike, which al- 
ready has had the effect of delaying 
the start of some projects. If ended 
soon, however, it is not expected to 
have pronounced harmful results over 
the long period. 


Gas Pipeline Construction 

The largest system construction of 
the year was the Texas-to-Florida line 
built by Houston Texas Gas and Oil 
Corporation and Coastal Transmission 
Company, subsidiaries of The Houston 
Corporation. Overall, this system con- 
sisted of 2602 miles of pipe. Coastal 
laid 976 miles from McAllen, Texas, to 
Baton Rouge, Louisiana, plus gather- 
ing systems, and Houston Texas, 1626 
miles from Baton Rouge to various 
points throughout Florida. Already 
Coastal has made application to en- 
large its facilities by adding 81 miles 
of laterals in Texas and Louisiana and 
two stations. 

With 10 contractors on the job Mid- 
western Gas Transmission Company is 
rushing through its 350-mile line from 
Portland, Tennessee, to Joliet, Illinois, 
a project delayed for several years 
while FPC determined which of sev- 
eral applicants could best take addi- 


tional gas into the upper midwest area 
Midwestern, subsidiary of 
Gas, will connect with that company’s 
system at Portland as its source of 
supply, and will deliver to Peoples Gas 
Light and Coke Company and North 
ern Indiana Public Service Company 

If it gets its difficulties ironed out 
with the Federal Power Commission, 
largest project in the United States dur 
ing the coming year will be that of 
Transwestern Pipeline Company. As 
is known, FPC granted a permit but 
ordered field purchase prices be re 
duced. This project would involve the 
laying of 1809 miles of line from Texas 
fields to the California-Arizona border 
near Needles, California, where Pacific 
Gas Lighting Supply Company would 
take the gas into a line to be con 
structed between that point and New 
berry, California. 

rrunkline Gas Company 
got the go ahead from FPC on a large 
program but has been able to get only 
a part of it started due to the steel 
strike. The overall project will cost an 
estimated $81,458,000 and will involve 
895 miles of pipeline and additional 
compressor horsepower. Loops will be 
laid paralleling various sections of its 
system in Texas and between Longville, 
Louisiana, and Tuscola, Illinois, and 
a 204-mile extension from Tuscola to 
the Michigan-Indiana border neat 
White Pigeon, Michigan 

El Paso Natural Gas Company has 
an ambitious program planned consist 
ing of 747 miles of 20, 30, and 34-in 
pipeline. Loops will be laid paralleling 
its San Juan line in New Mexico, and 
a loop will be laid from Goldsmith 
Texas, to the Eunice-Dumas line. New 
lines will be constructed from Puckett, 
Texas, to the Goldsmith tie-in, from 
Terrell to the Puckett discharge, and 
from its main line in Utah to the 
Nevada-California border. 

Texas Illinois Natural Gas Pipeline 
Company hopes to add 85,000,000 
cu ft a day to its peak day capacity by 
building 371 miles of 30-in. loops to its 


Tennessee 


recently 
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1400-mile system, which originates in 
Texas Gulf Coast fields and extends to 
Chicago. In addition, 55 miles of lat- 
erals would be constructed and a 6700- 
hp compressor station erected. 

Southern Natural Gas Company laid 
some 660 miles of pipeline during the 
last 12 months, has about 95 miles 
underway, and plans for approximately 
310 miles during the next 12 months. 
These are loops, extensions, and supply 
lines to new fields. 

Tennessee Gas Pipeline Company, 
another constantly expanding system, 
is now working on 847 miles of new 
lines and loops. From south of New 
Orleans to Portland, Tennessee, 559 
miles of new line are being laid to con- 
nect with the Midwestern Gas Trans- 
mission Company system, a subsidiary. 
Pianned are 181 miles of loops between 
Kinder, Louisiana, and Centerville, 
Tennessee, and two underwater lines 
offshore from Louisiana. 

Colorado Interstate Gas Company 
is awaiting approval by FPC of its pro- 
posal to build 512 miles of pipeline 
20 through 34 in. A 7-mile, 20-in. 
supply line would be laid in the Texas 
Panhandle area. From the Texas Pan- 
handle to southeastern Colorado a 
109-mile, 26-in. loop would be laid to 
its existing system. From that point to 
Pueblo, Colorado, a distance of 134 
miles, the line will be 34-in., and from 
Pueblo to Denver there will be 107 
miles 30-in. Also on the schedule is a 
34-in., 155-mile line from Green River, 
Wyoming, to Provo, Utah. 

Northern Natural Gas Company had 
to wait five years for the Federal Power 
Commission to finally give a ruling that 
will result in 342 communities receiv- 
ing natural gas that heretofore were 
without this service. In all, 430 miles 
of main line and 2178 miles of branch 
lines will be laid. Already a line from 
the Twin Cities to Duluth and Superior 
is under construction. The rest of the 
program will begin in the spring. 

Transcontinental Gas Pipe Line Cor- 
poration, finishing up a program in- 
volving some 917 miles of pipeline 
laid as loops and laterals, will launch 
upon another program consisting of 
approximately 353 miles for the re- 
mainder of 1959 and 1960, plus com- 
pressor installations that will total 
60,280 hp. 

Another operator awaiting FPC ap- 
proval to lay a substantial amount of 
pipeline is Texas Eastern Transmission 
Corporation. When given the signal, 
this company will construct a total of 
214 miles of 20, 24, 30, and 36-in. line 
in Pennsylvania, New York and New 
Jersey. 

On the international scene, other 
than Canada, Yacimientos Petroliferos 
Fiscales (YPF), Argentine government 
agency, has under construction a 1600- 
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mile, 20 and 26-in., system that ex- 
tends from Campo Duran in the Mad- 
rejones field near the Argentine-Bo- 
livian border southeastward to Buenos 
Aires. Laterals along the way will serve 
a number of cities and towns. Progress 
has been slow because of political un- 
rest. 

Petroleos Mexicanos has made a 
start on a 600-mile, 18 and 24-in., pipe- 
line from the Jose Colombo field to 
Tabasco to Vera Cruz to Mexico City. 
Planned is a 214-mile line between 
Torreon and Monterrey. 

USSR has underway some 400 miles 
of pipeline between Jarkak, Bukhara, 
Samarkand, and Tashkent. 

Sui Gas Transmission Company an- 
nounced some time ago it would ex- 
tend its Sui-Multan line in Pakistan to 
Lyallpur, a distance of 130 miles. No 
further announcement has been made 
regarding a starting date, but the proj- 
ect is still on the agenda. 

The French Government will go 
ahead with plans for a 400-mile line 
from the Hassi R’Mel field to Oran and 
Bone in Algeria, according to officials. 

USSR is expecting to install approx- 
imately 3200 miles of 40-in. pipeline 
from various producing fields to sev- 
eral consuming areas. 


Crude Oil Pipelines 

The longest crude oil pipelines con- 
structed or in course of construction 
are outside the United States. In the 
U. S. most of the lines were short ones, 
under 100 miles. 

Recently completed was the 412- 
mile, 24-in. line from Hassi Messaoud, 
Algeria, to Bougie on the Mediterra- 
nean, built by SOPEG, pipeline sub- 
sidiary of Cie. Francaise des Petrole 
(Algerie) and Soc. Nationale de Rech- 
erche et d’Exploitation des Petroles des 
Algerie. 

Also during the year, the Bolivian 
Government (YPFB) installed an 8 
and 10-in. 215-mile pipeline between 
Sicasica, Bolivia, and Arica, Chile. 

The Israel Government is building 
a 16-in., 200-mile crude oil line from 
Eilat on the Red Sea to Beersheba, 
which will connect with a pipeline to 
Haifa 

N. V. Rotterdam-Rijn Pijpleiding 
Maatschappij expects to have its 175- 
mile 24-in. system in operation by July 
1, 1960. This line is from R_iterdam, 
Netherlands, to Wesel and Wesseling 
in Germany. 

Royal Dutch Shell Group has 156 
miles of 20-in. under construction in 
Indonesia, as well as 7 miles of 16-in. 
submarine pipeline. 

Compagnie des Transports Par Pipe- 
Lines au Sahara (TRAPSA) will have 
its line from the Edjeleh-Zarzaitine pro- 
ducing area of Algeria, to La Skhirra, 
Tunisia, on the Mediterranean, in op- 


eration some time in 1960. This is a 
485-mile, 24-in. pipeline. 

In the U. S. the great volume of work 
was done by Service Pipe Line Com- 
pany, and this was only 131 miles of 
additions to its system. Ashland laid 
113 miles, Sinclair 77, Four Corners 
75, and Interstate 65. 

With 10,601 miles either definitely 
proposed or in the planning stage, it 
seems likely that next year’s mileage of 
crude oil lines will exceed that of this 
year’s 3152. These projects are listed 
in tabular form on succeeding pages 
of this report. 


Products Pipelines 

Products pipeline construction 
showed a small increase over a year 
ago. Pipeline Engineer's survey shows 
2781 miles of line built or under con- 
struction compared with 2677 miles a 
year ago, and 7034 miles proposed or 
planned. 

Outstanding was the Laurel Pipe 
Line system completed in the last 
month of 1958, consisting of 442 miles 
between the Philadelphia area and 
Cleveland. For the first time pipe as 
large as 24-in. diam was used on a 
products system. 

Kaneb Pipe Line Company is fin- 
ishing up 278 miles of 6-in. line be- 
tween Phillips, Kansas, and Yankton, 
South Dakota, an extension to its ex- 
isting system. 

Continental Pipe Line Company has 
under construction a 153-mile 6-in. line 
between Artesia, New Mexico, and El] 
Paso, Texas 

Great Lakes is making a $10,000,000 
addition to its system by laying 128 
miles of 12-in. 

Continuing under construction is Ar- 
gentina’s 10 and 12-in. line from 
Campo Duran to Rosario, a distance 
of 900 miles. National Iranian Oil 
Company has not yet completed its 
200-mile, 6 and 8-in. line between 
Teheran and Resht. 

As to the future, several extensive 
projects are hanging fire in this coun- 
try, Canada, South America, Mexico, 
and abroad. More proposals are in 
Canada than in any one area, and as 
has been mentioned, the National En- 
ergy Board will have much to say about 
what pipelines are constructed there. 

National Iranian Oil Company has 
announced plans for a 500-mile line 
from Teheran to Meshed, Iran. Petro- 
leos Mexicanos talks of a 214-mile 
line from Monterrey to Torreon. Ar- 
gentina’s YPF is viewing the possibility 
of a 650-mile line from the Lujan de 
Cuyo refinery in Mendoza Province to 
Buenos Aires. 

A complete tabulation of “Proposed 
or Planned” and “Built or Underway” 
pipelines is given in the following 
tables. 
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Proposed or 
Planned Pipelines 


Ihe following tables list the company, mileage, pipe size, and location of proposed pipeline 
projects — crude, products, and natural gas — reported to Pipeline Engineer. Company 


addresses are given when known. 


Name of Company 


Act Oils, Ltd. 
Toronto, Ontario, Canada 
The Barnabos Group 
Rome, Italy 
Bituminous Oil Pipeline Co. 
Calgary, Alberta, Canada 
Cooperative Refinery Assn. 
Kansas City, Missouri 
ENI (Italian state oil agency) 
Rome, Italy 
Gibson Petroleum, Ltd. 
Calgary, Alberta, Canada 
Gillette Pipeline, Inc. 
A. W. Hartwig, Inc. 
Great Northern Railway Co. 
St. Paul, Minnesota 
Gulf Refining Co. 
Houston, Texas 
Honolulu Oil Corp. 
San Francisco, California 
Pipe Line Co. 
Calgary, Alberta, Canada 


international Oil Pipeline Corp. 
New York, New York 
Jayhawk Pipeline Co. 
Wichita, Kansas 
Mid-Continent Pipe Line Co. 
Tulsa, Oklahoma 
Mid-Continent Pipe Lines, Ltd. 
Edmonton, Alberta, Canada 
Ohio Oil Co. 
Findlay, Ohio 
Pacific Petroleums, Ltd. 
Calgary, Alberta, Canada 
Peace River Oil Pipe Line Co., Ltd. 
Calgary, Alberta, Canada 


Petrobras, S. A. 
Rio de Janeiro, Brazil 

Piseur (composed of 19 oil companies) 
Paris, France 

Producers Pipelines, Ltd. 25 
Regina, Sask., Canada 

Pipe Line Co. lll 

Calgary, Alberta, Canada 

Shell Oil Co. 160 
The Hague, Netherlands 


Shell Pipe Line Corp. 3.6 


Houston, Texas 
Trans-Prairie Pipelines, Ltd. 18 
Edmonton, Alberta, Canada 


USSR 2500 
Moscow, Russia 


Size, in. 


CRUDE LINES 


Location 
From Fort St. John to tidewater at Bella Coola, British Columbia 


From Venice, Italy, to Munich, Germany, via Innsbruck 
From Athabasa oi! sands in northeastern Alberta to Edmonton, Alberta 
To replace 4-in. line near Stockton, Kansas 


From Genoa, Italy, to Aigle, Switzerland, to Munich, Germany, with branch to 
Karlsruhe, Germany, and feeder lines in Italy, to Turin, Milan, and Cremona 

In British Columbia, to connect with the Trans Mountain main line at the 
Albreda pumping station about 150 miles north of Kamloops 

From Dead Horse Creek field to Casper, Wyoming 


From Williston basin in Montana and North Dakota to Clearbrook or 
St. Paul, Minnesota 
Loop to the Monahans, Texas, station 


Connecting Fourbear, Pitchfork, and Spring Creek fields in Wyoming 


Edmonton, Alberta, to Superior, Wisconsin 

Superior, Wisconsin, to Montreal, Quebec 

Feeder lines from Calgary to Bellshill Lake, Alberta, on the 36-in. line 

North Gate, Saskatchewan, to Chicago area (continuation of Mid-Continent 
Pipelines, Ltd., system) 

Extending feeder lines into Haskell and Morton counties, Texas 


Enid to Ingersoll, Oklahoma, and in Alfalfa, Grant, and Garfield counties 
Edmonton, Alberta, to U. S. Boundary near North Gate, Saskatchewan 
Mosherville to Samaria, Michigan 

Northeastern British Columbia fields to Dawson Creek, British Columbia 


From Beatton River, Milligan Creek, and Boundary Lake oil fields of British 
Columbia, to Dawson Creek, B. C., and North Sturgeon, Alberta 

To Edmonton, Alberta, from the Windfall oil field area near Two Creeks, with 
connections to Whitecourt, Greencourt, Glenevis, and Campbell-Namao fields 
Alberta 

San Sebastiao to Cubatao 


Lavera to Strasbourg, France, to Karisruhe, Germany 


Spur line to connect the Parkman Mississippian oi! pool in the southeast corner 
of Saskatchewan with the gathering system in the Arlington (Manor) poo! 
Cessford field in southeastern Alberta to Caigary 


Tandjung oilfield in south Borneo, Indonesia, to the Balikapapan refinery on 
the coast 
Gathering extension in West Texas 


Gathering lines in the Weyburn and Virden fields, Alberta 

Laterals terminating at the Dawson Creek, British Columbia, X-L refinery 
and a short delivery lateral to the Taylor X-L refinery 

From field along the Volga to East Germany, Poland, Hungary, and 
Czechoslovakia 
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PRODUCTS LINES 


Name of Company Miles Size, in. 


Badger Pipe Line Co. 


Bartlesville, Oklahoma 

Estrada Ferroviaria Santos a Jundiai 
Sao Paulo, Brazil 

Foothills Products Pipe Line, Ltd. 
Calgary, Alberta, Canada 

Humble Oil & Refining Co. 
Houston, Texas 

Husky Oil Co. 
Cody, Wyoming 

Hydrocarbons Pipeline Co. 
Winnipeg, Manitoba, Canada 

M. K. & T. Railroad 
Denison, Texas 

National Iranian Oil Co. 
Teheran, tran 

Pembina Pipe Line, Ltd. 
Edmonton, Alberta, Canada 

Petroleos Mexicanos 
Mexico, D. F., Mexico 

Southern Pacific Pipe Lines, Ltd. 
Los Angeles, California 

Texas Eastern Transmission Corp. 
Houston, Texas 

Yacimientos Petroliferos Fiscales 
Buenos Aires, Argentina 





Location 


Lateral from main line to O'Hare Air Field in the Des Plaines, Illinois, area 


Cubatao to Rio Grande, Brazil 
Alberta to international border 
Alberta to Vancouver, British Columbia 
Kingsville to Corpus Christi, Texas 
Cody, Wyoming, to the Yellowstone products line west from Billings, Montana 
From near Edmonton, Alberta, to Fort William, Ontario 
Near Midland, Texas, to McPherson, Kansas. Branches, one line to 

St. Paul-Minneapolis, Minnesota; another to Madison, Wisconsin 
Teheran eastward to Meshed, Iran 
From Alberta's gas fields to eastern Canada 
Monterrey-Torreon, Mexico 
From Richmond, California, to tie in to existing system at a point near Richmond 


0 lateral to Blue Island, Illinois 


eymour-Chica 


Lujan de Cuyo refinery in Mendoza Province to Buenos Aires area 





GAS LINES 


Name of Company Size, in. 


The Alberta Gas Trunk Line Co., Ltd. 755.§ Y- 36 
Calgary, Alberta, Canada 

Alberta Natural Gas Co. 
(Pacific Gas & Electric Co., San Francisco 
California; and Westcoast Transmission 
Co., Calgary, Alberta, Canada) 

British Columbia Electric Co. 
Vancouver, British Columbia, Canada 

Cartier Gas Corp. 
Toronto, Ontario, Canada 

Central Hudson Gas & Electric Corp. 
Poughkeepsie, New York 

Central lilinois Public Service Co. 
Springfield, | llinois 

Coastal Transmission Corp. 
Houston, Texas 

Colorado Interstate Gas Co. 
Colorado Springs, Colorado 


Colorado Oil & Gas Corp. 
Denver, Colorado 

El Paso Natural Gas Co. 
E| Paso, Texas 


Equitable Gas Co. 
Pittsburgh, Pennsylvania 
French Government 
Paris, France 
Gulf Resources, Inc. 
New York City, New York 
lron Ranges Natural Gas Co. 
St. Paul, Minnesota 
lroquois Gas Co. 
Buffalo, New York 
Kansas Nebraska Natural Gas Co., Inc. 
Hastings, Nebraska 
Laclede Gas Co. 
St. Louis, Missouri 
Lone Star Gas Co. 
Dallas, Texas 
Michigan Wisconsin Pipe Line Co. 
Detroit, Michigan 


Location 


Berland River area to Crow's Nest Pass and Alberta-British Columbia border 
plus laterals. Torrington to Dick Lake 
Alberta-British Columbia border to United States border near Kingsgate, B. C. 


Huntington, British Columbia, to Vancouver 


Montreal to Quebec City, Quebe 


Highland to Kingston, New York 


Replacement from Lewistown to Pana, lilinois 
Laterals in Texas and Louisiana 


New line in Texas Panhandle and a loop to southeastern Colorado; and new lines 
from southeastern Colorado to Pueblo, from Pueblo to Denver, and 
between Green River, Wyoming, and Provo, Utah 

Gubnik field, Alaska, to Fairbanks 


San Juan line loops in New Mexico and a loop from Goldsmith, Texas, to the 
Eunice-Dumas line; and new lines from Puckett, Texas, to the Goldsmith 
tie-in, from Terrell, Texas, to the Puckett discharge, and from Utah to the 
Nevada-California border 

In West Virginia 

Algeria 


Hassi R’ Mel to Oran and Bone 


Hidalgo to LaSalle counties, Texas 


Along the Mesabi range from Grand Rapids to Hoyt Lakes, Minnesota 

From Duluth along the North Shore of Lake Superior to Silver Bay, Minnesota 

In Erie County, New York 

Miscellaneous gathering lines in Colorado and lines from Goodrich to Riverside 
field and from Atwood to Sterling, Colorado 

Between Hallsville and St. Louis, Missouri 

In Texas: Springtown to Ft. Worth; Tarrant County; and Fisher County to 
Jones County. In Oklahoma: Stephens County 

Main line loops in Illinois, Indiana, and Michigan; miscellaneous laterals in 
Wisconsin; and new lines from Marshfield to Appleton, Wisconsin; and from the 
main line to Menominee and to Antigo, Wisconsin 
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GAS LINES 


Name of Company 


Midwestern Gas Transmission Co. 
Houston, Texas 

Mountain Fuel Supply Co. 
Rock Springs, Wyoming 

Northern Natural Gas Co. 
Omaha, Nebraska 

Offshore Gathering Corp. 
Houston, Texas 

Oklahoma Natural Gas Co. 
Tulsa, Oklahoma 

Pacific Gas and Electric Co. 
San Francisco, California 


Pacific Gas Transmission Co. (Pacific 
Gas & Electric Co.) 
San Francisco, California 
Pacific Lighting Gas Supply Co. 
San Francisco, California 
Pacific Northwest Pipeline Corp. 
Salt Lake City, Utah 
Panhandle Eastern Pipe Line Co. 
Kansas City, Missouri 
The Peoples Natural Gas Co. 
Pittsburgh, Pennsylvania 


Petroleos Mexicanos 
Mexico, D. F Mexico 
Phillips Petroleum Co. 
Bartlesville, Oklahoma 
Rio Gas Gathering Co. 
San Antonio, Texas 
San Diego Gas & Electric Co. 
San Diego, California 
Saskatchewan Power Corp. 
Regina, Saskatchewan, Canada 
South Georgia Natural Gas Co. 
Thomasville, Georgia 


Southern California Gas Co. 

Southern Counties Gas Co. of California 
Los Angeles, California 

Southern Natural Gas Co. 


Birmingham, Alabama 


Sui Gas Transmission Co. 
Karachi, Pakistan 

Tennessee Gas Pipeline Co. 
Houston, Texas 


Texas Eastern Transmission Corp. 
Houston, Texas 


Texas Electric Service Co. 
Ft. Worth, Texas 

Texas Illinois Natural Gas Pipeline Co. 
Chicago, Illinois 


Transcontinental Gas Pipe Line Corp. 
Houston, Texas 

Transwestern Pipeline Co. 
Houston, Texas 


Trunkline Gas Co. 
Houston, Texas 


USSR 


Moscow, Russia 


Valley Gas Transmission, Inc. 
Houston, Texas 

Westcoast Transmission Co. 
Calgary, Alberta, Canada 


Size, in. 


Location 


Minnesota-Canada border to Marshfield, Wisconsin 
Coalville, Utah, to Yellow Creek 


New main line in Minnesota, lowa, Wisconsin, South Dakota, Nebraska, !!inoi 
Branch lines 
In Gulf of Mexico off Louisiana 


in Grady County, Oklahoma 


New lines from California-Oregon border to Antioch, California, and from Pittsburg 
to Walnut Creek in California; and looping between Topock, Arizona, and 
Milpitas, California, and between Novato, California, and Hamilton field 

Kingsgate, British Columbia, to Klamath Falls, Oregon 


Needles to Newberry, California 
From a point on the main line near Camas, Wisconsin, to Eugene. Oregon 
Gathering lines in Texas, Oklahoma, and Kansas 


In Pennsylvania: between Waynesburg and Bentleyville; McKeesport and 
Greensburg; Imperial and Aliquippa; Delmont and New Kensington; Echo and 
Belknap; Valley station and Girty station; Kiski River and Center Valley; Mt 
Royal and Gibsonia station; Mars and Evans City; south of Girty station; south 
west of Sarver; and between Cresson and Loretto; Seven Springs and Ohiopyle 
and at Wall storage 

Torreon to Monterrey 


Gathering lines in Lea and Eddy counties, New Mexico 
Gathering line in Hidalgo County, Texas 

San Diego County and from Rainbow to San Diego. California 
Alida to Steelman, Saskatchewan 


From present line to Lumpkin, Tiflon lateral take-off, Sylvester, Ashburn, Tifl 
Fitzgerald, Ocilla, Meigs, Nashville, Quitman, and Owens-IIlinois Glas: 
Company, all in Georgia 


lvanpah Lake to Placentia, Califorma 


In Louisiana: from Gate 6 to Toca. in Mississippi: from Cranfield to Gwinv 
from Gate 7 to Gate 9; and from Sandy Hook field to the system. In Alabama 
from Gallion to Gate 19A and from Elmore to Notasulga. in Georgia: fron 
Highway 7 gate to Ocmulgee to Wrens: and from Griffin to Atlanta 

Extension of Sui-Multan line to Lyallpur 


Loop lines at various points between Kinder, Louisiana, and Centerville 
Tennessee; a line from the Louisiana coast to Block 46, Vermilion area: and 
from Block 66 to Block 64, East Cameron area 

In Pennsylvania: from Leidy storage field to Perulack station: Delmont to 
Lambertville; Chester Junction to Station 25; Station 26 to 27. Betweer 
Station 27, New Jersey, to Staten Island, New York 

From Old Ocean field, Brazoria County, Texas, to the Ft. Worth area 


Starr and Hidalgo counties, Texas 

Loops 

Laterals 

Alabama, Georgia, Louisiana, Mississippi, New Jersey, North Carolina, Texas 
and Virginia 

Roswell, New Mexico, to Needles, California 

Puckett field, Pecos County, Texas, to Roswell, New Mexico 

Canadian, Hemphill County, Texas, to Roswell, New Mexico 

Supply lines 

Between Tuscola. Illinois. and the Indiana-Michigan state line: Louisiana 
Arkansas line and the Mississippi River; Mississippi River and norther 
Mississippi; and Cypress, Texas, and Chocolate Bayou and Alta Loma field 
Louisiana 

Gazli field (near Bukhara) to Chelyabinski 

Gazli field to Sverdiovsk 

Mubarek to Stalinabad to Tashkent 


Gathering lines to tap fields in Starr, Hida 
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Lines Built or Underway 


rhe tollowing tables list details on crude, products, and gas lines built or under construction 
in the 12-month period ending October 1, 1959, as reported to Pipeline Engineer. 


Name of Com: any 
Arapahoe Pipe Line Co. 
Chicago, Illinois 
Ashland Oil & Transportation Co. 
Ashland, Kentucky 
Atlantic Pipe Line Co. (Eastern Division) 
Philadelphia, Pennsylvania 
Bolivian Government (YPFB) 
La Paz, Bolivia 
The Buckeye Pipe Line Co. & Aff. 
(Northern Pipe Line Co., New York Transit 
inc., Everglades Pipe Line Co.) 
New York City, New York 
SOPEG (Cie. Francaise des Petrole (Algerie) 
and Soc. Nationale de Recherche et d’ 
des Petroles des Algerie) 
Paris, France 
Compagnie des Transports Par Pipe-Lines au 
Sahara (TRAPSA) 
Paris, France 
Cooperative Refinery Assn. 
Kansas City, Missouri 
Federated Pipe Lines, Ltd. 
Calgary, Alberta, Canada 
Four Corners Pipe Line Co. 
Houston, Texas 
Gulf —— Co. 
Houston, Texas 
Hudson’s Bay Gas & Oil, Ltd. 
Calgary, Alberta, Canada 
Humble Oil & Refining Co. 
Houston, Texas 
Interstate Oil Pipe Line Co. 
Shreveport, Louisiana 


Israel Government 
Tel Aviv, Israel 
Mid-Continent Pipe Line Co. 
Tulsa, Oklahoma 
Pasotex Pipe Line Co. 
El Paso, Texas 
Pembina Pipe Line, Ltd. 
Drayton Valley, Alberta, Canada 
Petrobras, S. A. 
Rio de Janeiro, Brazil 
Producors Pipelines, Ltd. 
Regina, Saskatchewan, Canada 
Pure Tra 
Chicago, Illinois 
N. V. Rotterdam-Rijn Pijpleiding M aatschappij 
The Hague, Netherlands 
Royal Dutch Shell Group 
he Hague, Netherlands 
Service Pipe Line Co. 
Tulsa, Oklahoma 


The Shamrock Oil & Gas Corp. 
Amarillo, Texas 


16 


CRUDE LINES 


Size, in. 
2-8 


8 


Location 
Gathering lines 


New line from Greensburg to Louisville, Kentucky 

Loop line from Greensburg to Lebanon, Kentucky 

Ft. Mifflin Marine Terminal, Delaware County, Pennsylvania, 
to Philadelphia refinery 

Sicasica, Bolivia, to Arica, Chile 


Loop lines from Mantua to Warren, Ohio; Ohio state line to 
Simpson, Pennsylvania; and Simpson to Bear Creek, Pennsylvania 


Hassi Messaoud, Algeria, to Bougie on the Mediterranean 


Edjeleh -Zarzaitine area, Algeria, to La Skhirra, Tunisia 


East of Bartlesville, Oklahoma, and south of Sedan, Kansas 


Between the Swan Hills producing area of northern Alberta 
and the east Edmonton terminals 
Los Angeles terminal to General Petroleum refinery 
Gathering extensions in the Four Corners area, New Mexico and Utah 


Black Bay, Louisiana, field to Ostrica, Louisiana, terminal 
Windfall field to Bickerdike, Alberta 


in Texas: North Alazan to Borregas; Plant C to Hawley; Refugio 
to Gate Plant D; Doss station to Magnolia’s Seminole station 

New lines in Mississippi, from Raleigh and Martinville fields to 
Gwinville and from Little Creek field to Mallalieu 

Loop lines from Liberty to Mallalieu and between Gwinville 
and Soso, Mississippi 

Eilat on the Red Sea to Beersheba to connect to pipeline to Haifa 


New line and replacements in Oklahoma 
Gathering lines in Reeves County, Texas 
Gathering lines in the Pembina field, Alberta 


Mataripe to Madre de Deus 
Catu to Madre de Deus 


Gathering lines in southeast Saskatchewan 


Rotterdam, Netherlands, to Wesel and Wesseling, Germany UC 


In Indonesia UC 
Submarine line in Indonesia UC 
In Arkansas: Fouke station to Magnolia station; Kress City field 1958-59 
to LaFayette County; and North Sandy Bend pool to Union County 
Barrett Field connection to Banner and Kimball counties, Nebraska 5/59 
Brinkerhoff pool to Banner County, Nebraska 8/59 
In New Mexico: from Empire-Abo field gathering systems to 8/59 
Caprock station 
Replacement in Texas between Cogdell station and Progress station 
In Texas: From Port Acres field to Jefferson County; Cogdell 
East Canyon pool to Kent County; East Post and 0.S. Ranch 
pools to Garza County; and Northwest Justiceburg-Glorietta 
pool to Garza County 


Hutchinson County to Moore County, Texas 


3/59 
1958-59 


4/59 
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prolongs 
life 
of 
pipelines, 
fittings 
and 
pumps... 
saves 
downtime... 
cuts 
maintenance 
costs ! 


These 11 product transfer lines — some over 1,000 feet long 
— handle flow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment 


HYDRIL TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVEs and piston-type pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 

may cause costly failure. 

‘Hy dril Type ‘ ‘K” Surge Absorbers are successfully controlling 
many types of line surge and pulsation in petroleum product handling 
lines, water pumping systems and oilwell repressuring programs. 
Simple design and construction assures long, trouble- 
free operation. This same oil field-proven Hydril 
design has been used for many years as a pulsation 
dampener on high-pressure oilwell mud pumps. 

Servicing, though rarely required, is readily performed 
without special ‘tools and without shutting down 

the system or removing the unit from the line. 
Available in a wide range of sizes and 

pressure ratings. 


Another dependable Hydril pressure-contro! product 


FOR FURTHER INFORMATION ON 
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Name of Company 
Shell Pipe Line Corp. 


Houston, Texas 
Sinclair Pipe Line Co. 
Independence, Kansas 


Skelly Oil Co. 
Tulsa, Oklahoma 
Sohio Pipe Line Co. 
St. Louis, Missouri 
Sohio Petroleum Co. 
St. Louis, Missouri 
South Saskatchewan Pipe Line Co. 
Regina, Saskatchewan, Canada 
Standard Oil Co. of California 
San Francisco, California 
Teton Pipeline Corp. 
Denver, Colorado 
Texas Gas Transmission Corp. 
Owensboro, Kentucky 
The Toronto Pipe Line Co. 
Dallas, Texas 
Trans-Prairie Pipelines, Ltd. 
Edmonton, Alberta, Canada 
Westspur Pipe Line Co. 
Toronto, Ontario, Canada 
Wheat Beit Pipe Line Co. 
Tulsa, Oklahoma 
Yacimientos Petroliferos Fiscales 
Argentina 


Name of Company 


The Buckeye Pipe Line Co. & Aff. (Northern 
Pipe Line Co., New York Transit Co., Inc., 
Everglades Pipe Line Co.) 

New York City, New York 
Champlin Oil & Refining Co. 

Enid, Oklahoma 
Continental Pipe Line Co. 

Ponca City, Oklahoma 


El Paso Natural Gas Co. 
E! Paso, Texas 

Florida Pipeline & Storage Co. (Onego Corp.) 
Miami, Florida 

Great Lakes Pipe Line Co. 
Kansas City, Missouri 

Humble Oil & Refining Co. 
Houston, Texas 

Kaneb Pipe Line Co. 
Houston, Texas 

Kerr-McGee Oil Industries, Inc. 
Oklahoma City, Oklahoma 

Laurel Pipe Line Co. 
Camp Hill, Pennsylvania 


Leonard Refineries, Inc. 
Alma, Michigan 

National Iranian Oil Co. 
Teheran, Iran 


Okan Pipeline Company 
Tulsa, Oklahoma 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


River Pipe Line Company 
Big Spring, Texas 


Miles 
35 8 


58 3 
8 7 
10 


49 | 


15 


Size, in. 


24 


) 
) 
2 


) 
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CRUDE LINES 


Location Date Completed 


Gathering extensions system-wide and in West Texas UC 
Between Wichita Falls and Jacksboro, Texas 
Near Jacksboro, Texas 
Between Bowie and Montague, Texas 
New gathering lines in Edwards, Stafford, Kingman, and Harper 
counties, Kansas, and a loop line in Pratt County, Kansas 
Tri State Oil Basin 


West Texas, Oklahoma, Mississippi, and Louisiana 
instow, Saskatchewan 
From a platform off the coast of Summerland, California, to 

onshore tanks 
From the Sheldon Dome, Northwest Sheldon Dome, and Rolff 

Lake fields of Fremont County, Wyoming, to the Pilot Butte area 
Off Louisiana coast UC 
Gathering lines UC 
Gathering lines in the Weyburn and Virden fields 1958-59 
Gathering lines, southeastern Saskatchewan Province 1959 


Laverne, Oklahoma, to Harper Ranch station, Clark County, Kansas 8/59 


From Comodoro Rivadavia field to the Atlantic coast UC 


PRODUCTS LINES 


Miles 
ll 


43 
200 


4 
4 
28 
28 
44 
4] 


Size, in. 


6 
10 


Location Date Completed 


Verona to Rome, New York 6/59 

Port Everglades to Miami, International Airport, Florida 8/59 

Wayne to Flint and Owosso, Michigan; and Trenton to Wayne UC 
Michigan 

From three miles south of Hutchinson, Kansas, to four miles 7/59 
north of Hutchinson 

Wynona to east of Hominy, Oklahoma 

Artesia, New Mexico, to E! Paso, Texas UC 

In the vicinity of Lake Charles, Louisiana UC 

Aneth-Chaco line—Four Corners 


Port Everglades to Homestead Air Force Base, Florida UC 
lowa City, lowa, to Middlebury Junction, Illinois 
Irving to Love Field, Dallas, Texas 


Phillipsburg, Kansas, to Geneva, Nebraska 
Geneva, Nebraska, to Yankton, South Dakota 


Wynnewood to Maysville, Oklahoma 


Eagle Point, New Jersey, to the Delaware Junction 

Feeder lines from Delaware Junction to Booth, Pennsylvania 
and from Chelsea, Pennsylvania, to Booth 

Main lines in Pennsylvania: between Booth and Mechanicsburg 
and Duncansville and Aliquippa; and from Aliquippa to 
Cleveland, Ohio 

Lateral lines in Pennsylvania: between Mechanicsburg Junction 
and Mechanicsburg Gulf, from Duncansville to Eldorado, from 
Mundy’s Corners to Vinco, and from Delmont to Greensburg 


Alma to Lansing, Michigan 
Teheran to Resht 


From Lion Diamond M 

From Cushion Junction, Oklahoma, to Shell Pipe Line 
Mocane, Oklahoma, to Liberal, Kansas 

Adams terminal to Texas City, Texas 

Borger to Amarillo, Texas 

Wichita Falls, Texas, to Duncan, Oklahoma 
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PRODUCTS LINE 


Name of Company 


Seuthern Pacific Pipe Lines, Inc. 
Los Angeles, California 

Standard Oil Co., (Indiana) 
Chicago, Illinois 

Texas Eastern Transmission Corp. 
Houston, Texas 

Yacimientos Petroliferos Fiscales 
Buenos Aires, Argentina 


Name of Company 


The Alberta Gas Trunk Line Co., Ltd. 
Calgary, Alberta, Canada 


Algonquin Gas Transmission Co. 
Boston, Massachusetts 

American Louisiana Pipe Line Co. 
Detroit, Michigan 

Arizona Public Service Co. 
Phoenix, Arizona 


Arkansas industrial Pipeline Corp. 
Shreveport, Louisiana 

Arkansas Louisiana Gas Co. 
Shreveport, Louisiana 

Atlantic Seaboard Corp. 
Charleston, West Virginia 

Central lilinois Public Service Co. 
Springfield, Illinois 

Chicago District Pipeline Co. 
Joliet, Illinois 


Cities Service Gas Co. 
Oklahoma City, Oklahoma 


Coastal Transmission Corp. 
Houston, Texas 


Colorado Interstate Gas Co. 
Colorado Springs, Colorado 

Colorado Wyoming Gas Co. 
Denver, Colorado 

Columbia Gulf Transmission Co. 
Houston, Texas 


Commonwealth Natural Gas Corp. 
Richmond, Virginia 


Consumers Power Co. 
Jackson, Michigan 

Dow Chemical Co. 
Midland, Michigan 

East Ohio Gas Co. 
Cleveland, Ohio 

El Paso Natural Gas Co. 
E| Paso, Texas 


Equitable Gas Co. 
Pittsburgh, Pennsylvania 


Gaz de France 
Paris, France 

Hope Natural Gas Co. 
Clarksburg, West Virginia 

Houston Pipe Line Co. 
Houston, Texas 
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9.03 


> i? 
28 49 


Size, in. 
6 


Location Date Completed 


Yuma, Arizona, to the Yuma Marine Corps Auxiliary Air Station 8/59 
Lemont to Des Plaines, Illinois, near the O'Hare International Airport 
Tyler to Carthage, Texas 


Mont Belvieu to Baytown, Texas 
Between Campo Duran and Rosar 





GAS LINES 


Size, in. 
6-30 


Location Date Completed 


Princess to Torrington to Nevis to Carstairs and to trunk lines from 8 59 
Medicine Hat field, Makepeace field, Chancellor field, Wayne 
field, and South Provost field, Alberta 

Vicinity of Danbury, Connecticut 


Big Lake field, Cameron Parish, Louisiana, to the existing line 
near Lowry, Louisiana 
Between Wenden and Aguila, Arizona 
From El Paso Natural Gas Company's California line to Harquahala 
and to Rainbow Valley 
From El Paso Natural's California line to Gila Bend, Arizona 
Perla to Helena, Arkansas 


Clarksville to Perla, Arkansas 
Loops in West Virginia, Virginia, Maryland 


Effingham. Illinois: and 


mors, extending nortt 


New line between Teutopolis an 
replacement from Lewistown 
Paralleling existing Joliet-Calumet line to Chicago 


| 
} 
tI 


Laterals 

New line from E! Dorado, Kansas 

Replacements from Lawrence and Hutchinson, Kansas, and 
Wentworth and Marionville. Missouri 

Loops from Welda, Ft. Scott, Lyons, Elisworth, and Ottawa 
Kansas, and from Peculiar and Knob Noster, Missouri 

McAllen to Robstown, Texas 

Station near Robstown to station near Bay City 

Bay City station to Galveston Bay, Texas 

Galveston Bay to Zachary, Louisiana 

Laterals in Louisiana 

In Cimarron County, Oklahoma, and Sweetwater County. Wyoming 


From the 8-in. main line to Longmont, Coloradc 

Loop addition to East Lateral in Louisiana 

Supply line extending southwesterly from exist ine to Block | 
field, East Cameron area, Cameron Parish. Louisiana 

Extending gathering system in south Louisiana 

Waverly to Wakefield, Virginia 

Chester to southeast Petersburg, Virginia 

Wakefield to Windsor, Virginia 

Woodbury to Laingsburg, Michigar 

White Pigeon to Northville to Clarkston. Michigan 

Midland, Michigan area 


In Harrison, Mahoning, Columbiar 
counties, Ohi 

From the Aneth and Yuma lines: between Monument. Lee 
and Maljamar, New Mexico; and from the Lee discharge 

From the Alamogordo facilities. New Mexico: from the Clarkdale 
facilities, Arizona; a loop from Monument to the Hobbs line, New 
Mexico; and from the Yuma line 

Loop line from Luberport measuring station, Harrison County, t 
former Downs compressor station, Marion County, West 
Virginia; and cross line replacement from Farmington to former 
Downs compressor statior 

Lacq gas field to Paris 


and Belmont 


Kemnitz 


In Wetzel and Monogalia counties, West Virginia 
McMullen and Live Oak counties, Texa 

Live Oak and San Patricio counties. Texa 
Hardin and Jefferson counties, Texas 








A A LER, PROTEIN EDO E DISC A SEITE SLOG IEE LE SEG LETLS ALLE AS REALL A IIE EAL ES ABEL AL 
GAS LINES 


Name of Company 
Houston Texas Gas and Oil Corp. 
St. Petersburg, Florida 
Hudson’s Bay Oil & Gas 
(Canadian Fina, Pan American Oil Co.) 
Calgary, Alta., Canada 
Humble Oil & Refining Co. 
Houston, Texas 


Kansas Nebraska Natural Gas Co., Inc. 


Hastings, Nebraska 


Lone Star Gas Co. 
Dallas, Texas 


The Manufacturers Light and Heat Co. 
Pittsburgh, Pennsylvania 


Michigan Consolidated Gas Co. 
Detroit, Michigan 

Michigan Gas Storage Co. 
Jackson, Michigan 

Michigan Wisconsin Pipe Line Co. 
Detroit, Michigan 


Midwestern Gas Transmission Co. 
Houston, Texas 
Mississippi River Fuel Corp. 
St. Louis, Missouri 
Monterey Pipeline Co. 
Los Angeles, California 
Montana-Dakota Utilities Co. 
Minneapolis, Minnesota 
Mountain Fuel Supply Co. 
Rock Springs, Wyoming 


Natural Gas Pipeline Co. of America 
Chicago, !!linois 


Natural Gas Storage Co. of Iilinois 
Chicago, Illinois 

New York State Natural Gas Corp. 
Pittsburgh, Pennsylvania 


Niagara Mohawk Power Corp. 
Syracuse, New York 

North Carolina Natural Gas Co. 
Fayetteville, N.C. 

Northern Illinois Gas Co. 
Bellwood, Iilinois 


140 


Size, in. 


2-24 


6 


30 


22 


Location 


Between Baton Rouge, Louisiana, and various points 
throughout Florida 

From 42 miles north of Edson, Alberta, to a junction with 
Trans-Mountain pipeline 


King Ranch to Clear Lake, Texas 


New lines in Colorado, between Akron and Atwood, and 
Sterling and Goodrich 
New line to serve the Sterling, Colorado, sugar plant; and new UC 
line north of Phillipsburg, Kansas 
Miscellaneous gathering lines in Colorado, Oklahoma, and Kansas 1959 
New lines in Texas: Taylor County, Williamson County, between 1958-59 
Freestone and Navarro counties, in Dallas County, in Wise County 
Loops in Texas: between Henderson and Navarro counties; in 1958-59 
Williamson County; between Knox and Baylor counties, Bosque 
and Hamilton counties, and Navarro and Dallas counties; and 
in Runnels County 
Replacements between Stamford and Haskell, Texas; and between 
Oklaunion and Davidson, Oklahoma 


in Greene, Adams, and York counties, Pennsylvania 


In Franklin, Fulton, Bedford, Somerset,‘ Fayette, and Greene 
counties, Pennsylvania 
Five parallel lines in Fulton and Bedford counties, Pennsylvania 


Loop between Ovid and Milford, Michigan 


From a point in Gratiot County to Isabella County, Michigan, looping 
a part of its main system 

New lines in the Laverne gathering system, Oklahoma, and 
between Laverne and compressor station No. | in Kansas 
and loops in lowa and between Illinois and Wisconsin 

Main line loops in Kansas, Nebraska, Missouri, lowa, IIlinois, 
and Michigan 

New line from the main line to Earlville, Illinois, new Laverne 
gathering lines in Oklahoma, and main line loop in Wisconsin 


From Portland, Tennessee, to Joliet, IIlinois 


Main line loops in Arkansas 

Supply lateral in Louisiana 

In St. James and Lafourche parishes, Louisiana, including dual 
Mississippi River crossings 

Tampico to Glasgow Air Force Base, Montana 


From Dry Piney and Birch Creek fields to Pacific Northwest 
Pipeline Corporation's line, and from Worm Creek field to 
the main line 

Laterals and gathering lines: between Adair and Union counties, 
lowa; in Wise County, Texas; and in Washita, Grady, and 
Beaver counties, Oklahoma 

Loops between: Canadian River, Fritch, Texas, the Oklahoma line, 
the Kansas line, and Meade County, Kansas; Ford and Lincoln 
counties, Kansas; Republic County, Kansas, the Nebraska line, 
and Cass County, Nebraska; Adams and Mahaska counties, 
lowa; and in Muscatine County, lowa; and in Illinois between 
Rock Island and Bureau counties 


To Kankakee County and Coles County, lilinois, storage 


Between State Line station and Harrison station, Potter County, 
Pennsylvania 

Between Chatham Township and Boom compressor station, Tioga 
County, Pennsylvania; and from Preston station to Greene 
County, Pennsylvania 

In New York: in Steuben County; and between Castile, Wyoming 
County, and Elma, Erie County 

In Pennsylvania: between Clearfield and Armstrong counties; and 
between company lot, Leidy Township, Clinton County, and 
connection with Leidy station 

Lines from various fields 

Leidy storage pool, Clinton County, Pennsylvania, to Woodhull 
storage pool, Steuben County, New York 

Watertown to Massena, New York 

Pierrepont to Watertown, New York 


Mooresville-Wilmington-Washington, and laterals 


East Dubuque to Elk Grove, Iliinois 
« 
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fy equipment in world-wide use 
“ey 
% 


| CROSE is a name that stands for speed 
and economy—in any land or language— 
where pipeline construction is in progress. 
Crose —witii the most complete line of 
pipeline construction equipment and many 
strategic supply points—has an internation- 
al reputation for top performance under 
toughest, roughest conditions. 


FOR THE BEST, USE CROSE—ANYWHERE! 


MANUFACTURING COMPANY INC 


2765 DAWSON ROAD « 
OKLAHOMA © BRANCH OF 
LOS ANGELES © ELIZABETH 
CURRAN LTO EDMONTON 
NEW YORK. WN Y 
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GAS LINES 


Name of Company Miles 


Northern Natural Gas Co. 46 
Omaha, Nebraska 
4 


57.4 
19 
Northern Oklahoma Gas Co. 15 
Ponca City, Oklahoma 
Ohic Fuel Gas Co. 


Columbus, Ohio 


Pacific Lighting Gas Supply Co. 
San Francisco California 

Pacific Northwest Pipeline Corp. 
Salt Lake City, Utah 


Panhandle Eastern Pipe Line Co. 
Kansas City, Missouri 

The Peoples Natural Gas Co. 
Pittsburgh, Pennsylvania 


Permian Basin Pipeline Co. 
Omaha, Nebraska 


Petroleos Mexicanos 
Mexico, D. F., Mexico 


Phillips Petroleum Co. 
Bartlesville, Oklahoma 


Piedmont Gas Co. 
Hickory, North Carolina 
Pioneer Natural Gas Co. 


Amarillo, Texas 


Richfield Oil Corp. 
Los Angeles, California 

Rio Grande Valley Gas Co. 
Brownsville, Texas 

San Diego Gas & Electric Co. 
San Diego, California 

Saskatchewan Power Corp. 
Regina, Saskatchewan, Canada 


The Shamrock Oil & Gas Corp. 
Amarillo, Texas 
Southern California Gas Co., Southern Counties 
Gas Co. of California 
Los Angeles, California 
Southern California Gas Co. 
Los Angeles, California 
Southern Counties Gas Co. of California 
Los Angeles, California 


Southern Natural Gas Co. 
Birmingham, Alabama 


Southern Union Gas Co. and Southern 
Union Gathering Co. 
Dallas, Texas 


South Texas Natural Gas Gathering Co. 
Corpus Christi, Texas 


Size, in. 


Location Date Completed 


Main line loops in Minnesota, lowa, Kansas, Nebraska, and South 
Dakota 

Lateral loops in Kansas, Nebraska, and lowa 

Extension of an existing lateral 

Main line loop additions in lowa, Nebraska, and Kansas 

Main line loop in Oklahoma 

From Ponca City to near Cherokee, Oklahoma 


In Ohio, replacements between London and South Charleston; in 
Washington, Morgan, Meis, Athens, Fairfield, and Hocking counties 
in Leroy; in Coshocton County; and between Sycamore and 
Upper Sandusky 

New lines in Perry and Muskingum counties; between Tire and 
Plymouth; and between Clark Township and Coshocton County 

Loops in Licking County and from Republic to Green Springs 

Coles Levee to Newhall, California 

In the areas of Shafter, Ventura, Tejon, and West Los Angeles, Calif 

From a point on the main line in Wyoming to The Dalles, Oregon; 
and from a point on the main line in Oregon to the Oregon 
Portland Cement Company near Lime, Oregon 

New line from the Big Piney, Wyoming, gathering field 

Loop line from a point on the main line near Opal, Wyoming, to 
compressor station No. 23 near Big Piney, Wyoming 

Laterals in Indiana and Ohio, and gathering lines in Texas 
Oklahoma, and Kansas 

New line from Johnstown to Seven Springs, Pennsylvania 

Replacement in the vicinity of Yatesboro, Armstrong County, Pa 

New lines in Pennsylvania between Waynesburg and the West 
Virginia state line; Bentleyville and Imperial; Seven Springs and 
Laurel Ridge; and the West Virginia state line and a point in 
Greene County 

Replacement in the vicinity of Wilkinsburg, Pennsylvania 

From connection of Pioneer line to Permian’s line at Spraberry, Texas 

Supply line in Winkler County, Texas 

Gathering lines in Emperor field, Winkler County, Texas 

Jose Colombo field to Tabasco to Vera Cruz to Mexico City, Mexico 


Gathering lines in Lea County and the south Eunice area, New Mexico 

Gathering lines in Gaines, Andrews, and Goldsmith counties, Texas 

Gathering lines in central Oklahoma 

Extension off Transcontinental line in North Carolina to serve Gaston 
Lincoln, Catawba, Caldwell, and Burke counties 

From near Pampa, Gray County, Texas, to connect with the main 
system near Canyon, Randall County, Texas 

Gathering lines 

Cayuma Valley to Ventura, California 


In Starr and Hidalgo counties, Texas 
In Hidalgo County, Texas 
San Diego County, California 


Success to Rosetown, Regina to Yorkton, and St. Louis to Tisdale 
Saskatchewan 

Wilkie to Unity, Saskatchewan 

Big Foot field to Frio County, Texas, gas gathering 


Quigley station to Los Angeles, California 


Kettleman-Lemoore system in Kings County, California 


Rainbow to Perris, California 

Perris to Moreno, California 

Santa Ana to Huntington Beach, California 

Loops in Alabama, Louisiana, Mississippi, and Georgia 

Loops in Alabama 

Loops in Louisiana 

Gathering lines in Louisiana 

Gathering lines in Mississippi 

Gathering lines in Louisiana 

Gathering lines in Louisiana 

Lybrook, New Mexico, to the terminus of the 18-in. main line 

Alamogordo to Tularosa, New Mexico 

Albuquerque east to Tijeras Canyon, New Mexico 

American Cement Plant northwest of Clarkdale, Arizona, to 
Clarkdale to Cottonwood 

To link gas production in Brooks, Starr, Hidalgo, and Jim Hogg 
counties, Texas 
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GAS LINES 


Name of Company Miles Size, in. Location Date Completed 


Tennessee Gas Pipeline Co. (Div. of Tennessee 559 30 New line from south of New Orleans, Louisiana, to Portland, Tennessee U 
Gas Transmission Co.) 288 5 24-30 Loops between: Portland, Tennessee, and Stanford. Kentucky: Farmers U 
Houston, Texas and Winchester, Kentucky; Catlettsburg, Kentucky, and Ham'in 
West Virginia; Coudersport, Pennsy!vania, and Hamburg, New 
York; and near Mercer, Pennsylvania 
Tensas Gas Gathering Corp. 37 From Rodney field, Mississippi, westerly to connect with Olin Gas 
Shreveport, Louisiana Transmission Company's line in Tensas Parish, Louisiana 
Texas Eastern Transmission Corp. 4 x Loops in Bucks County, Pennsylvania; from Greenup County 
Houston, Texas Kentucky, to Scioto County, Ohio; and from Noble County, Oh 
to Monroe County, Ohio 
Texas Gas Transmission Corp. 12 New lines in scuth Louisiana, off the Louisiana coast, and near 
Owensboro, Kentucky Dixie, Kentucky 
Crossing of the Green River in Kentucky 
Loops. In Louisiana: near Alexandria, Bastrop, Mamou. Jena. and 
Monroe. In Arkansas: near Parkdale. In Mississippi: near Shaw 
Lula, Duncan, Lake Cormorant. In Kentucky: near Cloverport, West 
Point, Slaughters, Hardinsburg, Irvington, and LaGrange. In Tennesse 
near Kenton. In Indiana: near Madison. In Ohio: near Hamilton 
Transcontinental Gas Pipe Line Corp. Laterals in Louisiana 
Houston, Texas 0 River crossing 
35 £0 Loops in New Jersey 
Loops in New Jersey 
Loops and laterals in Texas, Louisiana, Mi inn, Alabama 
Georgia, South Carolina, North Carolina, Virginia, Pennsylvania 
and New Jersey 
Trunkline Gas Co. 44° Lceops from southern Illinois to south of Tusco!a; from north of 
Houston, Texas Memphis, Tennessee. to southern Kentucky; and from north of 
Longville to east of Monroe, Louisiana 
Gathering lines from the Lakeside field in Louisiana to Block 6 
Cameron Parish, and to Blocks 14-26, Vermi'ion Parish 
U.S.S.R. Jarkak-Bukhara-Samarkand-Tashkent 
Moscow, Russia 
Union Gas Co. of Canada, Ltd. ] 12 New lines between Strattord and Goderich, Ga't and Brantford 
Chatham, Ontario, Canada Ojibway and Amherstburg, Maidstone Township and Essex 
Windham Township and Charlotteville, and the 26-in. D H line 
and St. Marys, Ontario 
Other transmission lines 
Gathering lines 
United Fuel Gas Co. 17 l Replacement between Greenup and Pollard, Kentucky 
Charleston, West Virginia Loop westward from Panther Mt. measuring station near Clendenin 
West Virginia 
Replacements from east of Greenup across the Ohio River to tie 
with existing line and from sections between Ironton and New 
Boston, Ohio 
United Gas Pipe Line Co. ‘s 17 New lines. In Louisiana: between Kosciusko 30-in. line and the 
Shreveport, Louisiana Amite town border station; the Call Junction-Franklin 10-in. tir 
and Ridge field: between the South Lake Charles field and th 
0-in. Deep Lake field; and in the Broussard area, Lafayette 
Parish. In Texas: between Midland field and the 10-in. lowa 
Franklin line; and between the Agua Dulce-Sterlington 30-ir 
tie-in and the Fostoria field. From Lirette-Mobile | nt 
Casotte, Mississipp 
Replacement on Delhi to Oak Grove, Louisiana, line 
Extending the South San Antonio loop to the 20-in. Burnell Cony 
ine in Texas, and looping the ] n. portion of the line near 
Jackson, Mississippi 
Replacement of the Agua Dulce-Sterlington line, in Texas 
New lines from Southeast Louisiana to Mobile, Alabama: from 
Paradis field to the 16-in. St. Rose-Harvey, Louisiana, line: from 
Bayou Penchant field to the 8-in Bayou Penchant line: from Roux 
field to the 12-in. Lake Long-St. Rose line; and from Ada field to 
the Carthage-Sterlington line in Texas 
Replacements from McGee Bend, Texas 
New lines in Texas: in the Galveston Bay area; between the North 
west Corpus Christi Bay field and Mustang Island line: and from 
the North La Ward field in Block 14 to Jackson County, Texas 
New lines in Louisiana: from Palmetto Bayou field to the existing 
n. Palmetto Bayou line, Terrebonne Parish, from American 
Island field to the 30-in. offshore Kosciusko line: from the Bayou 
Penchant field to the existing 8-in. Bayou Penchant field line 
Terrebonne Parish; and from Vinton line to near Sulphur 
Washington Natural Gas Co. 138 | Main line extensions in Washington 
Seattle, Washington » 07 Crossing from the mainland to Mercer Island 
Supply mains from Eastgate to Newcastle, Gate station to Olympia 
Montlake Terrace to Kenmore. and Kenmore to Bothell. Washington 
Western Slope Gas Co. 10 : Grand Junction, Colorado, area 
Denver, Colorado 
Yacimientos Petroliferos Fiscales ] ).26 From Campo Duran, located in the Madrejones field near tt 
Argentina Argentine-Bolivian border, southeastward into Buenos Aires 
Argentina, and lateral: 
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155 km 24 inch 


The 24-in. pipeline extends from Pernis in the Rotterdam harbor area to 
Venlo where it branches, one line going to Wesseling, the other to Wesel. 
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¢ Rotterdam-Rhine 


Pipeline Project 


Now two years in construction, system to serve growing demand of 


German industrial areas for petroleum products will be completed in mid-1960 


H. J. Slingenberg and G. Einsel 


Managing Directors, N. V. Rotterdam-Rijn Pijpleiding Maatschappij 


THE EVER-GROWING DEMAND 
for petroleum products by German in- 
dustry, and desire for reliable transpor- 
tation facilities, prompted a group of 
oil companies to build a crude oil 
pipeline to the Rhine-Ruhr area, a 
project that has been underway for two 
years and is scheduled for completion 
in mid-1960. 

A pipeline system eliminates the 
inherent difficulties of transportation 
by barges and certain other means... 
ice, fog, high and low water levels, 
congestion of rivers, canals, and roads. 
Also, on the basis of calculations, trans- 
portation by pipeline is shown to be 
more economical. 

After basic agreement between par- 
ticipants was reached, a new company, 
the N. V. Rotterdam-Rijn Pijpleiding 
Maatschappij was established in the 
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spring of 1958. In this company the 
following are participating: 

Bataafse Petroleum Maatschappij N. 

V., The Hague 40% 

Gelsenberg & Mobil Oil Handels-und 

Transport-Geselischaft m.b.H., 

Hamburg 40% 

California Texas Oil Corporation 

(Caltex), New York 20% 

The equity capital amounts to 35,- 
000,000 guilders. Further requirements 
are covered by a debenture loan in the 
Netherlands of 60,000,000 francs, and 
a loan of 33,000,000 marks in Ger- 
many. Total cost is estimated at 
125,000,000 francs. 

This estimate must be considered ac- 
curate because almost all materials for 
the project are on hand or have been 
ordered against known prices, and 


contracts have been awarded for some 
90 percent of the work. 


Route of Pipeline 

The project includes a pipeline of 
24-in. diam, extending from Pernis in 
the Rotterdam harbor area to Venlo, a 
distance of 155 km (91.3 miles). At 
this point the line branches into a 24- 
in. line to Godorf and Wesseling near 
Cologne, a distance of 103 km (64 
miles), and a 24-in. line to Wesel (45 
km, or 28 miles). At the latter point 
the line is connected to an existing 
16-in. that runs from the harbor area 
in Wesel to the Gelsenberg Benzin 
A. G. refinery in Gelsenkirchen. In 
Godorf a new refinery is under con- 
struction for Deutsche Shell A. G. 
and in Wesseling there is a refinery 
where Caltex has certain interests. 
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TOUGH... 


ow“ 


“we s WHERE IT COUNTS! 


\ 
1 More weight where it belongs — on the wearing area. 
t Deeper lip with an L-profile providing controlled flex- 
ibility allowing full efficiency for the full depth of the 
lip. Uniform wear in all kinds of pipe under all condi- 
tions. Maloney scraper cups really get tough . . . for 
extra strength and longer !ife in any pipeline service. 


Tireless research — proven design — ex- 
acting consistent manufacture — tried 
and found true where it counts: in 
operating pipelines. 


Maloney scraper cups 
and discs are available 
for immediate shipment 
in all sizes upon receipt 
of order. 


SCRAPER CUPS anv DISCS 
... THE STANDARD OF THE INDUSTRY 


- y 


Ss  Semething Pian “Ma Meine” F1 Naleney 


co MPAN Y 


OFFICES IN [aot *tenznas AVENUE 
° LOS ANGELES P . oO. B O X ; ? FF F 
TTSBURGH ° TULSA HOUSTON .. e223 AS 


“PRECISION IN RUBBER + METALS «© PLASTICS" 
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Here the pipeline snakes across farmland. Right-of-way was acquired from 1300 landowners, 
governmental authorities and industrial officials for crossings of rivers 


The project also includes two pump 
stations... at Pernis and Venlo 

The line will be put into operation 
on July 1, 1960 


Preliminary Planning 

N. V. Rotterdam-Rijn Pijpleiding 
Maatschappij engaged Bechtel Inter 
national Company for engineering and 
supervision of construction 

In addition to the office of the N. V 
Rotterdam-Rijn Pijpleiding Maatschap 
pij in The Hague, a construction office 
was established in van Alkemadelaan 
700, The Hague, where some 20 ex 
perienced American employees of 
Bechtel International Company form 
the nucleus of an organization com 
pleted with Dutch engineers, drafts 
men, and comprising 
some YO persons 

As a preliminary to awarding 
construction contracts specifications 
were prepared for 50-km segments of 
line, for river crossings, pump stations, 
and a tank farm 

Before the contracts were granted, 
Bechtel officials visited and interviewed 
the interested firms 

In view of the size of the project 
combinations of contracting firms were 
formed. From these combinations some 
six or seven with the best experience 
were invited to bid. The result is that 
the company has a number of im- 
portant Dutch contractors working 


accountants, 
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mostly in combination with German, 
American, or English firms of excellent 
standing 


Acquiring the Right-of-Way 

It is interesting to consider also the 
tasks that had to be performed, other 
than the actual construction 

For instance, in the Netherlands 
ilone, the property of some 1300 land- 
Agreements with 
these 1300 owners were reached on 
the granting of real rights. The Neth- 
erlands State granted a concession and 
a declaration of public interest. The 
company was fortunate in obtaining 
the cooperation of landowners and 
tenants, and the concession was never 
used for the establishment of the right- 


owners was crossed 


of-way 

A great many permits had to be 
acquired, for crossing rivers, canals, 
The neces- 
water 
authorities, provincial authorities, Na- 
tional Plan Board, Cultural Technical 
Board, deputy states, municipal boards, 
polder authorities, agricultural organi- 
zations, Dutch 
interesting, and sometimes prolonged 
However, the manner in which the 
company cooperation and 
understanding for the project stimu- 
lated work on the job. 

Most of the problems in the Nether- 
lands have been solved, the important 


railways, roads, dikes, etc 
sary negotiations with the 


railways, etc., were 


received 


railroads, 


in addition to innumerable permits from 
canals, highways, dikes, etc. 


river crossings, as Hollands Diep, 
Oude Maas, Wilhelminakanaal, Zuid- 
Willemsvaart, and Maas, have been 
laid. All pipe in the Netherlands is in 
the ground and the Pernis pump sta- 
tion and the Venlo station are under 
construction 


Technology-Construction 

During the first phase of operation 
an annual throughput of up to 8,500,- 
000 tons (63,359,000 bbl) is antici- 
pated. The quantities destined for Go- 
dorf and Wesseling will be pumped by 
the Pernis station without additional 
pump stations being added. For Gel- 
senberg oil a tank farm and pump sta- 
tion are being built in Venlo, which 
will not only pump the oil to Wesel 
but also from there through the exist- 
ing 16-in. line to the Gelsenberg refin- 
ery in Gelsenkirchen. Owing to the 
smaller diameter of the latter section, 
a tank farm in Venlo is necessary for 
buffer storage 

Additional pumps at Venlo, which 
will also serve the branch to Godorf 
and Wesseling, will increase the capac 
ity of the line to 10,000,000 tons (74,- 
$40,000 bbl) per year 

\ final capacity of almost 20,000, 
OOO tons per year (approximately 
150,000,000 bbl) may be achieved by 
erecting two more pump stations be- 
tween Pernis and Venlo. The necessary 
conditions are being taken care of 
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Propane-soluble 


additive / UNICOR LHS” 


proves superior as detergent, 
corrosion inhibitor 


or anti-icer/ 


Added to your gasoline as anti-icer, UNICOR LHS does 
an effective job in poor eer icing and consequent 
stalling. In addition, UNICOR LHS imparts greater 
detergency to your gasoline than the best competing additives 
—and at lowest cost. 
But in addition to improving the quality, and hence the 
salability, of your gasoline, UNICO LHS performs these 
money-saving services for you: 
A surface active additive, soluble in all hydrocarbons including 
liquid propane, UNICOR LHS safeguards pipelines and refinery 
equipment against corrosion. It is also a highly effective detergent-— 
eliminates troublesome deposits in heat exchangers, promotes 
cleanliness of refinery equipment. 

















Get the facts 
triple-purpose 

or phone our Prod 
for information 


30 Algonquin Road, 


UNIVERSAL OIL PRODUCTS COMPANY Des Plaines, Ill., U.S.A. 


FOR FURTHER INFORMATION ON 
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now to facilitate the construction of 
these pump stations at a later date 
without interrupting flow. 


Supply Requirements 
Some of the supply requirements for 
the first phase of operation are: 
36,500 tons of pipe, 24-in. diam. 
600 tons of fittings. 
950 tons of tank steel. 
580,000 sq m (6,252,400 sq ft) 
insulating material of 5 
mm (0.195 in.) thick- 
ness. 
4,500 tons bitumen and coal 
tar. 
1,250,000 cu m (44,137,500 cu ft) 
earth to be moved. 
Technical data on these materials 
are: 


Capacities ... Rates of Flow 

Initial capacity of 8,500,000 tons 
per year entails a rate of flow of ap- 
proximately 1 meter per second (3.28 
ft per sec). Final capacity of almost 
20,000,000 tons per year will increase 
the speed to approximately 2.6 meter 
per second (8.53 ft per sec). This im- 
plies that in the beginning the oil will 
run at a rate of 3% km per hr (2.17 
mph) and will need approximately 72 
hours — or three days — to cover the 
distance of 258 km (160.31 miles) to 
Wesseling and about the same time to 
Gelsenberg refinery. 

In order to obtain these rates of 
speed a certain pump-pressure is re- 
quired. This pressure amounts to al- 


As trench is cut by ditching machine clamshells in background remove caved material to give 


pipe an even bed when lowered in. 


1 meter (3.28 ft) of 24-in. pipe 
with a wall thickness of 8 mm 
(0.312 in.) weighs approximately 
125 kg (275.6 Ib). 
meters (40 ft) 
some 1% tons. 
double gate valve 600 mm 
(approx. 24 in.) weighs about 6 
tons, and costs about 60,000 
marks including operating motor 
and installation. 


of pipe weigh 


Zach of the three tanks at Venlo 
has a capacity of 13,000 cu m 
(approx. 81,776 bbl). 

The entire line contains a volume of 
about 88,000 cu m (approx. 791,657 
bbl), which means that approximately 
three or four oceangoing tankers will 
be required to fill the line for operation. 
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most 56 kg pr sq cm (approx. 800 psi). 
The centrifugal pumps at Pernis, which 
have a capacity of 1100 cu m per hr 
(6940 bbl) at the required pressure, 
are driven by electric motors each 
having a rating of 1750 hp. This re- 
quires two pumps to be connected in 
series while a third pump stands by for 
reserve. The corresponding data for 
Venlo are 850 cu m per hr (5363 bbl) 
and 1250 hp in view of the smaller 
line diameter of the Gelsenberg pipe- 
line. 


Strict Pipe Inspection 

These high pressures necessitate, of 
course, the highest quality pipe, that 
can take the full strain to which it will 
be exposed. 

The pipe will be continuously in- 


spected during operation. For many 
reasons, leaks are most undesirable and 
must be avoided as much as possible, 
at least be detected immediately. This 
is especially important in drinking 
water areas. 

Inspection starts at the pipe mills. 
The longitudinal seam is welded elec- 
trically on the inside and outside of 
every length of pipe. Prior to rolling 
the steel plates are subject to inspec- 
tion for defective spots in the material. 
After welded, the entire longitudinal 
seam of each joint of pipe (usually 
12 meters, or 40 ft) is tested ultra- 
sonically. Spots that are questionable 
are checked by X-ray. 

Subsequently, a hydraulic water 
pressure of some 100 kg per sq cm 
(1422 psi) is applied, which causes the 
pipe to expand slightly. Strange as it 
may sound, this method relieves exist- 
ing welding stresses extensively, which 
otherwise must be achieved by the so- 
called annealing, which can now be 
eliminated. 

Inspection is continued when the 
pipe is welded in the field. None of 
the circumferential welds is accepted 
without ultrasonic testing and ap- 
proval. Moreover, a number of cir- 
cumferential welds are also X-rayed, 
especially in the drinking water areas. 

Greatest attention is paid to careful 
handling of a pipeline section during 
construction. The most experienced 
men on the construction spread are 
employed for this phase of the job. 

After completion of a sufficiently 
large section, a pressure test is applied, 
which constitutes a real breaking test. 
Water pressure that puts the material 
to a strain of 90 percent of the permis- 
sible tensile strength is maintained for 
24 hours. River crossings and lines 
through drinking water areas are sub- 
jected to this test for 48 hours. 

With the numerous pressure tests 
carried out so far only one pipe 
actually burst. This was caused by a 
material defect remote from any 
welded seam. 

During actual operation the highest 
pump pressure will reach less than 60 
percent of the tensile strength, which 
means that a sufficient safety factor is 
available. 


Pipe Protection Thorough 

This carefully constructed pipeline 
needs, of course, just as careful pro- 
tection against chemical or electrical 
influences in the soil. This is effected 
first through a reliable coal tar or bitu- 
men saturated insulation of which the 
sealing-off quality is checked by a high 
tension current of 20,000 v, and sec- 
ond by cathodic protection, which 
must be adapted to the existing elec- 
trical potentials present in the soil. 
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Team of giant pipelayers lowers long section of welded pipe into 


trench. 


System Automatically 
Protected 


During operation the pipeline will 


be protected automatically against 
excess pressure—which can occur only 
with wrong manipulation of the equip- 
ment—by means of a pressure warning 
unit installed on the pressure end of 
the pumps, which cuts off the motors 
in cases of emergency. In the same 
way the motors are automatically cut 
off immediately when the pressure 
drops suddenly, e.g., as a consequence 
of a pipe break. The line is sub- 
divided into sections, which can be 
closed individually, especially at river 
crossings, enabling the isolation of a 
leak quickly. 

Many operations are effected auto- 
matically, such as the receiving points 
in the three refineries where pressures, 
temperatures, specific gravities, and 
quantities are measured and automati- 
cally transmitted to Pernis at regular 
intervals through a telex system. Also, 
pumps and motors report automati- 
cally to a control room at the so-called 
“graphic panel” when a bearing runs 
hot, or strong vibrations occur, or the 
stuffingbox becomes leaky. 
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Netherlands and German border guards patrol pipeline right-of-way 


near the boundary between the two countries. 


These automatic devices aid in using 
a minimum of operating personne! at 
pump stations. 


Some Natural Difficulties 

Efficient control of construction and 
operations necessarily must be concen- 
trated on those points where natural 
difficulties occur, such as: The high 
ground water levels in the Nether- 
lands, where the land is as much as 8 
meters (25 ft) below sea level; and 
other dangers that exist in mining and 
drinking water areas. The company is 
working in close contact with the Ger- 
man water authorities for the provision 
of safety measures to be applied in the 
drinking water areas. Moreover, they 
are receiving the advice of a number 
of well-know Dutch and German pro- 
fessors. It is the company’s wish to 
apply a method of construction that 
provides a full safeguard against dam 
ages to soil and drinking water 


Economic Aspects 

Recently, much has been written in 
Dutch and German newspapers on 
pipelines and their economic signifi- 
cance, their advantages, and also on 
new plans for pipelines from the Medi- 


terranean. There also has been some 
talk about a possible combination of 
this line with other lines. This pipeline 
has been constructed in such a manner 
that it will be possible to connect it to 
a European network and at least be 
integrated into a pipeline from Mar 
seille to Rotterdam, as was contem 
plated in earlier plans. There is, as yet, 
no prospect that this possibility will be 
realized within the near future. 

There also have been reports about 
the possibility to route this pipeline via 
Wesel to the Ruhr area connecting it 
there to the Nord-West Oelleitung, 
supplying Godorf and Wesseling 
through the latter’s southern section 
There have been a number of discus- 
sions with the management of NWO 
on a possible connection. These discus- 
sions, however, have proved that such 
a connection ts not attractive 

rhe line is now under construction 
on German territory; the company is 
trying to reach an agreement with some 
1200 landowners. Much preparatory 
work has been accomplished, but much 
work is still to be achieved 

Further subjects of daily study are 
the problems of crossing drinking 
water, salt, and coal mining areas. 

*** 
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TRANSCONTINENTAL 


INSTALLS 


OFFSHORE PIPELINES 


This phase of pipelining necessarily differs from the laying of 
land lines and has its own techniques, but there are many prob- 
lems yet to be solved — The writer suggests some of the solutions 


1. W. Dods, Construction Superintendent, Transcontinental Gas Pipe Line Corporation 


THIS YEAR Transcontinental Gas 
Pipe Line Corporation has added 86 
miles to its offshore gathering lateral 
system. Fifty-nine miles of this was in 
the Eugene Island area, 15 miles in 
the Vermilion area, and 11 miles in 
the High Island area. Transco’s total 
mileage of offshore lines is 135 miles. 
Most of the lines are 16 in., although 
15 miles of 14-in. were laid this year 
and approximately 5 miles of 10-in. 

Brown and Root was the pipe laying 
contractor, using the lay barge L. E. 
Minor, which is 350 ft long and 50 ft 
wide. It has a 360-ft stinger hinged 
onto the end that lowers the pipe to 
the floor of the Gulf without buckling. 
Company specifications called for the 
pipe to be laid with a minimum radius 
of 1000 ft. The deepest water encoun- 
tered this year was 87 ft. 

Pipe of several different diameters 
and wall thickness was laid, as follows: 

32 miles 16-in. OD by 0.500 wall 


thickness API 5LX-42 seamless 
11 miles 16-in. OD by 0.312 wall 
thickness API 5LX-52 electric 
weld 
15 miles 14-in. OD by 0.500 wall 
thickness API 5L Grade B seam- 
less. 


Pipe Protection 

The pipe was protected with 5/32- 
in. asphalt enamel coating, glass inner 
and outer wrap, and various thick- 
nesses of 140-lb per cu ft concrete. 

The 16-in. OD by 0.312 wall thick- 
ness pipe was laid from the shoreline 
out to Block 28 in shallow water. Con- 
crete coating was 3 in. thick and had 
a weight of 230 Ib per lineal ft. 

The 16-in. OD by 0.500 wall thick- 
ness pipe had 1 13/16 in. of 140 Ib 
per cu ft concrete and weighed 187 Ib 
per lineal ft. Five miles of 16-in. OD 
by 0.500 wall thickness pipe was 


ot 
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coated with 1% in. of 139 lb per cu ft 
asphaltmastic (asphalt and barite aggre- 
gates reinforced internally with glass 
fibers and externally by a glass wrap). 
Total weight of pipe and coating was 
approximately 185 Ib per lineal ft. 

Fifteen miles of 14-in. OD by 0.500 
wall thickness pipe had 1% in. of this 
same material, and total weight was 
132 lb per lineal ft. The field joints on 
this pipe also were coated with asphalt- 
mastic. Concrete coated pipe field 
joints were coated with adhesive primer 
and taped using a laminated tape. This 
tape is 25 mils thick, 6 in. wide, and 
comes in rolls 100 ft long. 

The tape was lapped 3 in. over the 
ends of the asphalt coating, then rolled 
on with a 2-in. overlap. After the first 
layer of tape, a coat of primer was 
applied and the joint was then taped 
in the opposite direction. After taping, 
concrete was applied using a light sheet 
metal form. Reinforcing mesh was 


CONSTRUCTION 
FEATURE 


Transcontinental's offshore gathering 
system, consisting of 135 miles of 

10, 14, and 16-in. pipe. All lines are in 
except dashed line to the east, which 

is proposed for 1960. 
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"Ome of ‘he Secret: 
44-Year Biel of Lead 


No pump is stronger than the metal from which it is made, and 


DISTRIBUTORS: 


100th Anniversary of Oil in America 


no pump manufacturer casts his metal to more rigid specifica- 
tions than Gaso. Here experienced foundry-men are preparing 
the mold for a Gaso power frame. Into it will be poured a 
special formula of molybdenum alloy cast iron. Test bars, 
sent regularly to a nationally known laboratory, consistently 
show a tensile strength of 45,000 to 48,000 Ibs. per square inch 
Another reason for the ruggedness of Gaso Pumps, their 
ability to withstand the shocks and strains of tough use, and 
their habit of outliving ordinary pumps .. . Latest catalog 


on request. 


GASO PUMPS 


for every oil industry need 


44th Anniversary of Gaso Leadership 





tied to existing mesh in the concrete 
coating. 


Fast Laying Progress 

Pipe laying progress was rapid, aver- 
aging 94 joints each 12-hr shift, the 
highest rate being 123 joints in a 12-hr 
shift. This was on 16-in. OD by 0.500 
wall thickness concrete coated pipe. 

Rough weather slowed the job on 
two occasions when seas were running 
10 to 12 ft waves. 

During these periods full crews were 
kept at their stations and every 30 
minutes a joint was lowered in. This 
was done to move the bending moment 
from one joint of pipe to another; the 
laying crew kept moving ahead slowly 
so the pipe would have a new point of 
flexure. 

The worst storm lasted three days. 
It is extremely difficult to transfer pipe 
from the pipe barges to the laying 
barge during bad weather, and for this 
reason L. E. Minor carried one or two 
miles of pipe on deck. This enabled the 
work to proceed although the seas were 
too rough to bring alongside a pipe 
barge. When everything was going 
smoothly a 40-ft joint went into the 
water every 5 minutes. Each weld was 
X-rayed 100 percent. 


Staking the Line 

Transco’s line this year had several 
runs that were out of sight of plat- 
forms, so it was impossible to use tran- 
sits for control. In order to keep on 
line, “Lorac” was employed. This sys- 
tem makes use of two shore radio 
stations, and by means of radio signals 
a predetermined spot in the Gulf can 
be located. Thus, by giving the Lorac 
operators a route of the line, they were 
able to determine fixes, called “pre- 
plots,” and then stake out the line with 
the use of buoys. The right-of-way 
permit provided a 100-ft width, and 
buoys usually were set every 500 ft. 
In view of the fact that the operation 
was On a 24-hr basis, it was necessary 
to provide lighted buoys at night. 
These buoys were set in the late after- 
noon so that by sundown they were 
usually 4000 to 8000 ft ahead of the 
laying barge. This enabled the crew to 
keep on line during the night. 


Pipe Covered by Jetting 

After the line was laid it was 
lowered below the bed of the Gulf by 
a jetting process. Starting at the shore 
and extending seaward 2000 ft, the line 
was buried with 5 ft of cover. This 
will prevent wave action from uncov- 
ering the line. Transcontinental has 
found that wave action is more severe 
in shallow water than in deep water. 
Beyond the 2000-ft point, the rest of 
the line was buried with 3 ft of cover, 
except within 200 ft of all platforms, 
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Lay barge L. E. Minor with pipe barge alongside. Note the stinger leading off underwater at 


the stern. 


where the cover is 5 ft. Additional 
depth adjacent to the platform is re- 
quired because trash, such as steel 
scrap, batteries, cables, etc., is thrown 
over the platform side for disposal. 
The trencher is a jetting device using 
high pressure water jets, along with 
a suction pump, and it was possible to 
get 3 ft of cover in one pass. The Gulf 
bed varies considerably so far as mate- 
rial consistency is concerned. In soft 
material it was possible to get 4000 ft 


of ditch in a 12-hr shift; whereas in 
certain areas of hard material consist- 
ing of a thin layer of shale with Beau- 
mont clay underneath, progress was 
reduced to 400 ft in 12 hours. 

The jetting method used has been 
fairly successful to date, but I do not 
believe it is the final answer for off- 
shore jetting. More development work 
is needed along this line and I think 
the end result will have a cutter head, 
with water jets to keep the cutters 


Looking down the welding stations on lay barge. These are covered and can be enclosed in bad 
weather. The barge has five welding stations, an X-ray station, and a coating station. 
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Pipe slides into 90 ft of water. Later it will be jetted-down under the floor of the Gulf. 


clean, and a suction line to dispose of 
the cuttings. Several persons have been 
working on various burying devices, 
but to date none of them has combined 
all three methods. 

Our jetting operation is on a 24-hr 
a day basis and we have two jetting 
units working at the present time. So 
far this year we have jetted down ap- 
proximately 51 miles of pipeline. Due 
to it being so late in the season, the 
fall storms are getting closer and 
closer. So we may have to leave ap- 
proximately 27 miles not buried this 
year. The areas that will be left will 
be in deep water 60 to 80 ft, so the 
winter storms will not affect the line. 


Inspection by Divers 

During the jetting operation, Trans- 
continental employs its own divers and 
each foot of line is walked and in- 
spected. They check for coating dam- 
age and depth of cover. All risers on 
the platforms are checked and clamps 
examined. 

Pigging the line is always under- 
taken with fingers crossed. We have a 
radioactive capsule of sodium on the 
pigs so they can be traced with a 
Geiger counter. If the capsule has 
enough radioactivity to be found 20 ft 
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away, however, the radioactive source 
is too hot for the men to handle. The 
source that we have been using is rela- 
tively weak and it is only good about 
3 ft from the pipe. This means divers 
have to walk the line to find the pig. 

We have as part of our equipment 
a Geiger counter with a 100-ft water- 
proof probe. If used, the recorder 
would be on the boat at the surface 
and the diver would have to walk 
along scanning the pipe on bottom. So 
far we have not had to use this device 
and I hope we do not. We do utilize 
it in sending and receiving the pigs on 
the platforms, as it gives us a good 
indication of when the pig has left the 
riser and when it is received. 

We pig before the line is tied-in and 
run wire brush pigs until the line is 
clean. The tie-ins on the platforms are 
made with ring joint flange connec- 
tions. This is done to eliminate hot tie- 
ins on the platforms because we pig 
with gas. When the tie-ins are complete 
the line is tested. If the line has not 
been buried, we go into service any- 
way, and future jetting operations will 
be done with the line in service. 


Crossing Foreign Pipelines 
In crossing foreign pipelines offshore, 


it is impractical to follow land practice 
and go under them. The only economic 
solution is to lower the existing line to 
a sufficient depth so that the new pipe- 
line can cross over the top with ample 
clearance. In soft material, it is well to 
provide a support for the pipe so it 
cannot settle on top of the existing line. 
We utilize sacks filled with sand and 
cement, which are placed under the 
line so it definitely spans the foreign 
line. The sand is mixed with cement to 
a ratio of 3 to 1. This mixture will set 
under water and become quite solid. 

Future points of delivery are a prob- 
lem. Originally it was our thinking to 
install small platforms along the route 
of the line so that if the area developed 
we could tie-in on these platforms 
However, even a small platform is 
costly, as it must be provided with 
lights and a fog horn and must be 
maintained; $50,000 would be a con- 
servative estimate for even a 10-ft by 
10-ft platform. 


Underwater Valves Installed 

We have installed underwater valves 
on the line approximately 3 miles 
apart. These side tap valves are on the 
line in a vertical position so they can 
clear the rollers on the pipe laying 
barge. 

The valve is jetted down with the 
rest of the pipeline. An extension shaft 
is added to the gear box housing and 
this protrudes above the floor of the 
Gulf about 1 ft. 

When it is necessary to operate the 
valve, a diver goes down with a valve 
wheel, removes a cap on the extension 
shaft, and puts on the valve wheel. 

The valve, welded to the pipe, has a 
flange end with a blind on the flange 
We make our tie-ins to these valves 
with swing joints. This provides the 
necessary connection for misalign 
ment, such as the valve not being ver- 
tical or the line running at an angle 
to the lateral. 

This underwater valve needs further 
development. I believe a valve could 
be designed that would be air-operated 
by a piston with a rack and pinion gear 
The diver would carry down an ai! 
hose and hook on to a quick coupling, 
which would be covered with a corro 
sion and barnacle proof cap. We have 
considered putting the valves under a 
beehive of concrete or metal; this 
would enable us to locate the valves 
more easily. 

We have a proposed plan to lay 60 
miles of offshore pipeline in 1960, so 
it can be seen that offshore lines are an 
important phase of our system. 

Here is a field that has many chal- 
lenges for the engineer. Problems in 
surveying, laying, lowering, jetting, de- 
sign, and corrosion are just waiting to 
be solved. z“** 
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CONSTRUCTION 
FEATURE 


After 
Four 
Years... 


Midwestern 
Goes 
Onstream 


Construction features: (1) All pipe 
coated internally; (2) special external 
coating and wrap applied for high 
temperatures downstream from com- 
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pressor stations; (3) double-jointing on 


half of system 


MIDWESTERN Gas Transmission 
Company's 350-mile pipeline system 
was completed in October, initiating 
new natural gas deliveries into the 
greater Chicago area. 

First winter throughput to three 
customer distributing companies will 
approximate 250,000,000 cu ft a day, 
with an increase to 360,000,000 cu ft 
per day by the third winter. 

South terminus of the 30-in. pipe- 
linc is near Portland, Tennessee, where 
Midwestern receives its gas supply 
from Tennessee Gas Pipeline Com- 
pany, a division of Tennessee Gas 
Transmission Company. Midwestern 
is a wholly-owned subsidiary of Ten- 
nessee Gas Transmission Company. 

The Midwestern system terminates 
at Joliet, Illinois, connecting there with 
the facilities of Chicago District Pipe- 
line Company, a subsidiary of Peoples 
Gas Light and Coke Company of Chi- 
cago. Chicago District, in turn, makes 
deliveries to Northern Indiana Public 
Service Company, Peoples Gas, and 
Northern Illinois Gas Company. 

The third winter figure of 
360,000,000 cu ft per day includes 
200,000,000 cu ft to Northern Indiana, 
100,000,000 cu ft to Peoples Gas, and 
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60,000,000 cu ft to Northern Illinois. 
Certification of the system was re- 
ceived from the Federal Power Com- 
mission on May 12, 1959, and con- 
tracts were let in June as follows: 

Fifty-one miles from Portland, Ten- 
nessee, to near Cromwell, Kentucky, 
to Grayco Constructors, Inc.; 43 miles 
from near Cromwell to the Ohio River, 
to Sharman, Allen, Gay and Taylor, 
Inc.; 53 miles from the Ohio River to 
the White River near Algiers, Indiana, 
to Panama, Inc.; 53 miles from the 
White River to the Wabash River near 
Terre Haute, Indiana, to Majestic Con- 
tractors, Ltd.; 148 miles from the 
Wabash River to Joliet, Illinois, to 
Bechtel Corporation. 

The system crosses six rivers, and 
contracts were awarded to Sharman, 
Allen, Gay and Taylor, Inc., for the 
Green River in Kentucky; to Pentzien, 
Inc., for the Ohio River; to Popich 
Marine Construction, Inc., for the 
White and Wabash Rivers, both in In- 
diana; to Missouri Valley Dredging 
Company, for the Kankakee River in 
Illinois, and to Collins Construction 
Company for the Des Plaines River 
in Illinois. 

Contract for the construction of 


Route of Midwestern Gas Transmission's new system, and 
proposed pipeline to bring Canadian gas into U. S. 


Midwestern’s first compressor station, 
at Portland, including installation of 
three 2000-hp reciprocating compres- 
sor units, was let to Houston Contract- 
ing Company. A second compressor 
station in the Petersburg-Winslow area 
of Indiana has received FPC authori- 
zation but is not being built this year. 

Preliminary survey and right-of-way 
acquisition were under the contract 
supervision of Bechtel Corporation, 
with the key personnel for these op- 
erations furnished by the Tennessee 
Gas organization. 

Working out of land acquisition 
headquarters in Danville, Illinois, and 
seven field offices along the system, 
land agents contacted more than a 
thousand land owners and arranged 
for right-of-way and 20 pipe storage 
sites and work space at the river cross- 
ings. It was necessary also to obtain 
permits from various governmental 
agencies for crossing the six major 
rivers, 20 streams and canals, 368 
highways and county roads, 35 rail- 
roads, and 49 pipelines operated by 
other companies. 

Generally speaking, the countryside 
traversed by Midwestern’s pipeline 
caused no undue ditching problems. 
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— WIS | High volume strainer /separators and large capacity meter calibrating 


» 0 AL p A n Y tanks for a complete range of petroleum products —all in high 


pressure design where required—a speciality with the Warner Lewis 

BOX 3096 ¢ TULSA, OKLAHOMA Company. Years of experience in design and fabrication of this 
equipment for pipeline service are available for assistance in 
planning your installation. Write Warner Lewis Company 


for further information 
Representatives in all major cities 


In Canada, Fram Canada Ltd 
Stratford, Ontario 
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The spreads working in the rolling hill 
country of northern Tennessee and 
western Kentucky encountered some 
rock. But from the Ohio River north- 
ward the flat farmlands of Indiana and 
Illinois presented no difficulties. 

The system passes through or skirts 
strip coal mining areas in western In- 
diana and eastern illinois. Through ex- 
tensive research and consultations with 
the geological departments of the two 
states, it was possible to lay out a route 
that avoids locations having future 
strip mining potentialities, and in only 
two instances was it necessary to cross 
worked-out mine locations. In both of 
these locations, each about a quarter 
of a mile across, considerable amounts 
of fill and grader work were required. 


All Pipe Coated Internally 

Construction of Midwestern’s pipe- 
line was of a generally routine nature, 
except for one noteworthy feature — 
all 350 miles of the pipe is internally 
coated with an epoxy resin. 

Decision to employ internal coating 
followed a series of pipeline flow tests 
conducted during a joint, 10-company 
study in South Texas in jate 1958. Ten- 
nessee Gas Transmission Company 


participated in the study and the tests 
were performed on a 12-mile section 
of the company’s system near Refugio. 
This pipeline section had been in nor- 


mal continuous operation for about 10 
years. 

The tests indicated that internal 
cleaning and coating of that section in- 
creased deliverability over a range of 
5 to 10 percent, depending upon the 
rate of flow. A nearly constant 4 per- 
cent increase was reported attributable 
to cleaning the pipe with wire brush- 
type pigs, while an additional increase, 
varying from 1 to 6 percent, resulted 
from internal coating. 

Midwestern’s pipe was coated inter- 
nally under contract at McKeesport, 
Pennsylvania, and Orange, Texas, by 
the L. C. Russell Company; at Mil- 
waukee, Wisconsin, by the Rosson- 
Richards Processing Company, and at 
West Point, Kentucky, by the H. C. 
Price Company. 

Essentially the same principle of ap- 
plication was employed at all coating 
locations; i.e., track-mounted, rotating 
ram heads (about 3 ft long and just 
under 30 in. in diam) which cleaned 
and coated the pipe during a single 
round trip through a 40-ft joint. The 
ram heads were equipped with wire 
brushes, which cut mill scale and dirt 
on the forward stroke, and with spray 
nozzles, which applied the coating ma- 
terial on the reverse stroke. Roundtrip 
time through each pipe joint averaged 
approximately 45 seconds. 

Each joint received a single coat, 
with a wet thickness of 4 or 5 mils. 
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Four different types of coatings were used. Here, hot coal tar enamel is being applied with a 


glass outer wrap. 


Specifications required a minimum uni- 
form cured dry measured thickness of 
1.5 mils (0.0015 in.). On the average, 
the cured dry thickness was about 1.7 
mils. 


Two Techniques 

There are technical variations be- 
tween the two machines used at Mil- 
waukee, as follows: 

With one of the machines, the pipe 
joint is held stationary as the ram 
head (rotating at 110 rpm) moves 


through it, and air pressure, applied 
through nozzles, is used to dispose of 
loosened scale and to spray on the coat- 
ing. This same type of machine was 
employed at the coating yards in Mc- 
Keesport, Orange, and West Point. 
With the second type of machine, 
as the ram head rotates clockwise (at 
110 rpm) the pipe joint is rotated in 
the opposite direction at the same 
speed. A vacuum is used to suck out 
scale and dirt, and the coating material 
is applied through nozzles under hy- 


Midwestern's system crosses six major rivers. At the Ohio River, shown here, and the Des Plaines 
River, dual 30-in. crossings were installed. Concrete weight coating, to a thickness of 2.28 in. 


was standard on all six crossings. 
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Approximately 164 miles of pipe was double-jointed. This scene is at 


the Collison, Illinois, yard, one of seven such locations along the 


northern part of the system. 


Making field welds on section in western Kentucky near Bowling Green 


All 350 miles of the system's 30-in. pipe received an internal coating of epoxy resin to an average cured dry thickness of 1.7 mils. 


draulic pressure. Also, on this machine, 
the scale-loosening wire brush (al- 
though it is mounted to the ram head) 
rotates independently at 1200 rpm. 

On both machines, reservoirs for 
the coating material are mounted in 
the shaft of the ram. 

Ihe pipe was shipped to storage and 
double-jointing yards along the right- 
of-way soon after coating. At Mil- 
waukee, for instance, the machines 
were set up adjacent to a rail spur, and 
joints were off-loaded, sent through the 
internal coating process, and then re- 
loaded — usually within a period of 
about two hours. 

Nearly half — about 164 miles — 
of the pipe was shipped to double- 
jointing yards after receiving its inter- 
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nal coat. All pipe laid by the two 
Bechtel spreads in Illinois was double- 
jointed, plus about 16 miles on Majes- 
tic’s spread in Indiana. This work was 
done by Bechtel, with that company’s 
portable, automatic submerged arc 
welder being employed at seven loca- 
tions along the system 


High Temperature Protection 

Conventional methods were em- 
ployed in the external coating of the 
Midwestern line, although four differ- 
ent types of coatings were used. 

For the first 18 miles downstream 
from the Portland compressor station 
and two future station sites in Kentucky 
and southern Indiana, the external 
coating consists of hot surface coal tar 


primer with a modified hot surface 
coal tar enamel and a glass outer wrap 

Another 144 miles of the southern 
end of the system are protected with 
coal tar primer and enamel, with glass 
outer wrap. 

The technique of 
temperature protection on the down 
stream side of future compressor sta 
tion sites was again employed at two 
locations in Indiana and Illinois. On 
these two 18-mile sections, however, it 
consists of an adhesive primer followed 
by a polyvinyl chloride tape and a rag 
felt outer wrap. The tape is 7 mils 
thick laminated with 13 mils of com 
pounded butyl rubber, for a total 
thickness of 20 mils. 

On the remainder of the northern 


providing high 
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Jet fuel line goes in 


despite snow... 
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EE any THIS YEAR, Buckeye Pipe Line Company 
installed the 11-mile spur line which now supplies 
Griffiss Air Force Base with jet fuel. Built with 
Bethlehem 6-inch electric resistance-weld pipe, 
the spur takes off Buckeye’s 10-inch Syracuse- 
Utica products line at Verona, N. Y., and ends at 
the Air Base just outside Rome, N. Y. 

Because of the urgency of the project, the con- 
tractor, Sheehan Pipe Line Construction Com- 
pany, laid a good part of the line on top of the 
frozen ground. It was buried later when the first 
thaw permitted ditching. And to save even more 
time, the entire 11 miles was tested with product 
instead of water. Characteristic of sound pipe- 
laying practice coupled with the top-quality of 
Bethlehem pipe, the line tested out perfectly. 
Our engineers will be glad to assist you in any 
way possible. Just get in touch with the nearest 
Bethlehem Steel sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 


—») 


-_ 
a 


NEED LINE PIPE? Bethlehem makes hydraulically 
expanded electric fusion-weld pipe from 18 in. 
through 42 in. OD with walls to *, in. in all diam- 
eters, and in 40-ft lengths; electric resistance-weld 
pipe from 5 in. (nom.) to 16 in. OD, in lengths to 
60 ft; and continuous buttweld pipe '» in. to 4 in. 
(nom.) in various lengths. Bethlehem line pipe meets 
the appropriate API specifications. 


HUEHEN 
STEEL 


STEEL 





end of the system, an initial coating of 
wax was applied. This is followed by 
a plastic wrapper and then an outside 
covering of kraft paper. 

Concrete weight coating, to a thick- 
ness of 2.28 in., was standard on all 
six major river crossings. Here, again, 
methods were conventional, with pipe 
strings made up on the river banks and 
pulled across. Dual 30-in. crossings 
were provided at the Ohio and Des 
Plaines rivers. 


Tennessee's Program 
Concurrent with the construction of 
the new Midwestern line, substantial 


additions are being made to the sys- 
tem of Tennessee Gas Pipeline Com- 
pany, the major division that operates 
the natural gas transmission facilities 
and business of Tennessee Gas Trans- 
mission Company. 

Contracts were let in May for the 
addition of 112,850 hp, through con- 
struction of four new stations and en- 
largements of 13 existing stations, and 
for the addition of 201 miles of loop 
line in Tennessee, Kentucky, and West 
Virginia. 

The pipeline work was contracted to 
Williams Brothers, for 70 miles of 30- 
in. from Portland, Tennessee, to near 


This little giant pumps 
crude oil at a 


arrel a minute! 


“generous guards for belts, rope starter, and sheave, 


a "Pancake shaped gas regulator ‘shuts off-gas automatically when the engine stops, 


3-hp BKN .v WISCONSIN ENGINE powers two pumps 


—one handles 57,600 gallons of crude per day 


This a4 mite is doing a he-man 
job day-out under the 
nah “oil field conditions. The 
remote installation in the sun- 
baked, wind-swept oil country of 
the southwest proves that even the 
smallest Wisconsin engines deliver 
dependable all-weather power — 
— they are built to give the most 

hp-hours of service with the least 
amount of care. 

The 3-hp Model BKN Wisconsin 
heavy-duty air-cooled engine pow- 
ers a Goulds 4x5 double-action 
reciprocating pump used for treat- 
ing emulsified crude oil at a barrel 
per minute. It alsodrives a McCord 
chemical pump which continually 
injects pre-rated quantities of 
chemical for dispersing the emul- 
sion and thereby recovering all of 
the saleable crude oil. 


WISCONSIN MOTOR 


“08 ‘ CORPORATION 
W PMOURS 


“aual” Milwaukee 46, Wisconsin 


The small BKN is a heavy-duty 
air-cooled engine designed to meet 
the most grueling demands of oil- 
field service. It has file-hard ta 
pered roller bearings on both ends 
of the shaft — four piston rings — 
positive pump-circulated lubrica- 
tion — weather-sealed outside 
magneto with impulse coupling — 
and trouble-free air-cooling. Its 
load-lugging power prevents stall- 
ing under shock loads 

You can depend on Wisconsin 
engines to work smoothly in any 
climate and in any weather—from 
sub-zero to 140 F. Engines are 
available in sizes from 3 to 56 hp 
— with choice of electric starting 
equipment and fuel system. Write 
for Bulletin S-237 covering the en- 
tire Wisconsin line. 


WRITE TO HARLEY SALES co. 


eG) 
( Oil Field Distributors for Wisconsin 
Engines and al! types of Utility Units 
~— 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERVICE CAR 


Glasgow, Kentucky; to Western Pipe 
Line, Inc., for 72 miles of 30-in. from 
near Glasgow to near Stanford, Ken- 
tucky, and to H. C. Price Company, 
for 30 miles of 30-in. from Farmers, 
Kentucky, to near Winchester, Ken- 
tucky, and 29 miles of 26-in. from 
Catlettsburg, Kentucky, to near Ham- 
lin, West Virginia. 

Pipe for the 172-mile section from 
Portland to near Stanford was inter- 
nally coated at the yard operated at 
West Point, Kentucky, by H. C. Price 
Company. 

The four new compressor stations 
include two in Mississippi, at Bay St. 
Louis and Heidelberg, with 8000 hp 
installed at each by Tellepson Petro- 
Chem, and at Columbus, Mississippi, 
and Collinwood, Tennessee, with West- 
ern Pipe Line, Inc., installing 7500 hp 
at each. 

Locations, horsepower being added, 
and the contractors for the 13 station 
enlargements are as follows: 

In Louisiana: Alexandria, 6700 hp, 
Houston Contracting Company; 
Winnsboro, 4100 hp, and Lake Provi- 
dence, 8100 hp, both by H. B. Zachry 
Company. 

In Mississippi: Isola and Grenada, 
7500 and 6700 hp, respectively, both 
by O. L. Olsen, and at New Albany, 
6150 hp, Arthur Brothers. 

In Tennessee: Savannah, 7500 hp, 
Houston Contracting Company; Cen- 
terville, 8100 hp, Western Pipe Line, 
Inc. 

In Ohio: Albany, 6800 hp, Arthur 
Brothers; Cambridge, 7500 hp, Petro- 
con, Inc., and Carrollton, 8000 hp, 
Houston Contracting Company. 

In Pennsylvania: Mercer, 2700 hp, 
and Pigeon, 2000 hp, both by Hous- 
ton Contracting Company. 

These facilities, when completed and 
placed in service this fall, will bring 
the Tennessee Gas system’s delivery 
capacity to more than 2.5 billion cu ft 
on average days and 2.9 billion cu ft 
on peak days through the use of un- 
derground storage. The additional ca- 
pacity will be used to meet the growing 
requirements of existing customers and 
to provide Midwestern with its gas 
supply. Further expansion to capacities 
of 2.6 billion cu ft on average days and 
3 billion on peak days has been author- 
ized by the Federal Power Commission, 
and will be carried out subsequently. 
This includes 158 miles of 36-in. loop 
line in Louisiana and Mississippi 
through which to supply additional re- 
quirements of the Midwestern system. 

Also concurrent with construction 
of Midwestern’s system was an expan- 
sion of facilities by Chicago District 
Pipeline Company to enable it to trans- 
port to the three Chicago area distribu- 
tors the gas it receives from Midwest- 
ern. This expansion included 50 miles 
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of 36-in. loop line, slightly over 2 
miles of 30-in. lateral line, and addi- 
tional control and measurement facili- 
ties. 


A Four-Year Effort 

Completion of Midwestern’s pipeline 
and the initiation of deliveries culmi- 
nated a four-year effort to provide new 
natural gas service to portions of the 
Midwest. 

Midwestern’s first application to the 
FPC (filed in October 1955, and sup- 
plemented in February 1956) proposed 
a 2067-mile system extending from 
Portland, Tennessee, to a connection 
at the Minnesota-Canada border with 
the then-unbuilt system of Trans-Can- 
ada Pipe Lines, Ltd. It applied to serve 
125 communities in Wisconsin, Minne- 
sota, Michigan, and North Dakota, and 
two large steel mills in the Chicago 
area, proposing to receive one-half 
of its 400,000,000 cu ft gas supply 
from Trans-Canada and the other half 
from parent company Tennessee Gas 
at the Portland connection. At the 
same time, Tennessee Gas applied to 
build facilities through which to serve 
Midwestern. 

Hearings on the applications began 
in February 1956, and were recessed 
in April of that year, subject to further 
FPC order. In the meantime, other 
pipeline companies applied to provide 
additional service to the Midwest. 

In March 1957, the competing ap- 
plications were consolidated, and hear- 
ings began on the following May 14. 
The consolidated hearings were held 
almost continually until testimony was 
completed in January 1958. Final argu- 
ments were concluded in the fall. 

Meanwhile, in March 1958, Mid- 
western had filed a new application — 
as an alternate to the 350-mile Port- 
land, Tennessee-Joliet, Illinois, section 
of its then-pending plan — to serve the 
Chicago-Gary area. This new plan fol- 
lowed agreements reached with Chi- 
cago area distributors. The FPC, how- 
ever, declined to reopen the record in 
the case and the application was 
dropped. 

On October 30, 1958, the FPC de- 
nied the applications of all competing 
pipelines in the consolidated case. But, 
in its October 30 order, the commission 
suggested that new applications should 
be filed to render additional service to 
the upper Midwest, pointing out that 
“particularly desirable is a well-founded 
project to serve the seemingly endless 
requirements of the Chicago market 
for both industrial and space-heating 
gas.” 

Four days later, Midwestern applied 
for the facilities subsequently author- 
ized by the FPC, recently completed. 
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Expansion Pending 

Midwestern now has pending before 
the FPC an application to construct a 
504-mile, 24-in. pipeline to provide the 
upper Midwest with a new gas supply 
from western Canada. This proposed 
line would connect with the system of 
Trans-Canada Pipe Lines, Ltd., at a 
point on the Minnesota-Canada border 
south of Winnipeg and run southeast- 
ward through Minnesota and Wiscon- 
sin to Marshfield, Wisconsin. 

Approximately 200,000,000 cu ft 
per day would be imported from Can- 
ada, with 158,000,000 cu ft to be de- 
livered at Marshfield to Michigan Wis- 


consin Pipe Line Company. Other 
customers would be Northern States 
Power Company, about 30,000,000 cu 
ft per day; Montana-Dakota Utilities 
Company, 4,000,000 cu ft daily; 
United Petroleum Gas Company, |,- 
800,000 cu ft per day, and nine Minne- 
sota towns and villages. 

In addition to the main 504-mile 
pipeline, Midwestern’s proposed facili- 
ties include compressor stations near 
Noyes and Staples, Minnesota, and 56 
miles of lateral pipelines. 

Hearings on this application began in 
late July. They were recessed during 
August; reconvened September 8. * * 
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Sheehan pipeliners 


from cat- 


skinner to spread superintendent 


we have years of experience on every type 


of line — in every type of terrain. These 


“old hands” combine the best in heavy- 


duty modern equipment with the most 


up-to-date methods to give you a success- 


ful job. 
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Sheehan SPREADS... 
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“Best valve 
insurance 
you can buy” 


W-KM.. ASA Gate Valves 


More than 300 rigid inspections certify the precision quality and 
long life that’s built into every W-K-M pipeline valve. That’s one reason 
W-K-M valves are recognized the world over for their superior con- 
struction and outstanding performance. 

No other valves give you the same long-lasting service and 
economy. No other valves require so little maintenance. 

Next time — and every time — specify W-K-M! Available at 
leading supply stores everywhere (from 2” through 12’). Sizes through 
34” available on special order. 


WRITE FOR CATALOG 300 


DIVISION OF QCfimoustmes | 


INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 


W-K-M_ Leverlock” Gate Valves 
feature through-conduit gate con 
struction, parallel expanding 
gates, exclusive gate centralizers 
controlled force seating, pressure 
seal bonnets, super-finished stems, 
seating surfaces sealed from the 
lading flow—and can be over- 
hauled on-the-line 


Pressure Ratings: ASA 300 through 
ASA 1500 pounds 


Product of W-K-M’s 
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Pipe gang on Mannix spread, 
which made 22,700 ft in 

one day on Alberta Gas Trunk 
30-in. line in central Alberta 
(hot pass machine with three 
hot pass welders). 


Canadian 
Construction 
Takes a 
Breather 


With country now spanned by two 
gas lines and two crude oil lines, 
a steady “‘filling-in"’ program is 
expected, but granting of export 


permits by National Energy Board 
Typical terrain for pipe gang on Windfall condensate line in muskeg, northwestern 
Alberta could change this 


Leslie Orr Rowland 


CANADIAN pipeline construction 
took an abrupt downward turn in 1959 
as no major long-distance transmission 
lines were laid 
Natural gas took a commanding 
lead, as oil line construction dropped 
to the lowest level for many years 
with only one small line and a few 
gathering system jobs 
The great bulk of gas line construc 
tion was concentrated in Alberta and 
Saskatchewan 
The slump this year was fully 
expected by contractors and operating 
companies. Last year saw the comple 
tion of the longest and biggest-inch gas 
pipeline in Canada, as the Trans-Can 
Pen — - m1 foes ada line was placed in full operation 
= ae . . in October. 
Limited growth of crude oil markets 


Nodwell universal transporter was useful in muskeg — shown here on right-of-way . 
in the past two years has left both the 


on Windfall line after day of rain. 
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Bombardier used for fast supervisory transport on Windfall line — 


could use seismic trails or run over open water in muskeg. 


main oil pipelines, Interprovincial and 
Trans Mountain, with spare capacity 


-in the latter case more than 50 
percent of rated throughput capacity. 

There have been few oil discoveries 
in 1959 of a size large enough to 
require much gathering system 
construction. 

The continuing delay in approval of 
projects for gas export to the United 
States held up gas field development 
and deferred several large pipeline con- 
struction projects that have been 
pending for two years or more. 

All main line big-inch spreads that 
were working in Canada during 1958 
were shut down or withdrawn, except 
for one spread which got a 30-in. job 
in Alberta. Four other modified main 
line spreads handled 16-in. and smaller 
pipe in the prairie provinces, and sev- 
eral gathering system spreads were kept 
working fairly steadily, on field systems 
and short laterals. 

In explanation of the reduced 
volume of construction this year, C. A. 
Callahan, president of Pipe Line Con- 
tractors’ Association of Canada, 
pointed out in his address to the an- 
nual meeting last February that a 
“breathing spell” had to be expected 
in 1959, as completion of the Trans- 
Canada pipeline marked the end, for 
the moment, of long-distance big-inch 
construction. The country is now 
spanned, he said, by two gas pipelines 
and two oil pipelines, running in both 
directions from the main supply sources 
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in the prairie provinces. 

Because of the economics of big- 
inch construction, Callahan said, these 
lines have been engineered for contin- 
uous expansion by small additional 
stages. Thus no completely new trunk 
lines are likely to be needed for several 
years at least. The near-term program, 
he continued, will be a steady filling-in 
of the areas served by the gas lines, 
until all available communities of 
economic size are supplied. Oil lines 
will grow with markets at their de- 
livery points and in turn will stimulate 
a fairly steady schedule of field de- 
velopment, which leads to construction 
of more gathering systems. 


What Has Been Done in 1959? 

This is the achievement of 1959: 

In excess of 1300 miles of natural 
gas transmission lines were laid, 
principally in Alberta, Saskatchewan, 
and Quebec. 

Three new compressor stations were 
added to the Trans-Canada system in 
the northern Ontario section. 

Substantial expansion of the Alberta 
Gas Trunk Line system was made to 
nearly double its throughput capacity, 
in order to keep pace with forecast 
Trans-Canada requirements 

Important extensions were made to 
the Saskatchewan Power Corporation 
system, including entry into new region 
in northeastern sector of the province 
and tie-in between north and south 
segments of the provincial grid. 


Red Deer River crossing on Alberta Gas Trunk Line lateral at Nevis. 


In oil pipeline construction activity 
slowed to a crawl, but there was sig- 
nificant gathering line construction in 
the Swan Hills and Pembina fields, as 
well as in southeastern Saskatchewan, 
and one entirely new pipeline was built 
in Alberta, although it was of small 
diameter and short distance. 


Alberta Construction 

The biggest main line project of 
1959 was an accelerated expansion of 
the Alberta Gas Trunk Line Company, 
Ltd., gathering and transmission sys- 
tem. Alberta Gas Trunk Line is a joint 
operation of the Alberta Government, 
producing and local utility companies, 
which started its construction program 
in the fall of 1956 to coincide with 
the beginning of the Trans-Canada 
pipeline. It has a monopoly on the 
movement of gas in Alberta that is to 
be transmitted outside the province and 
is intended eventually to handle all gas 
for any destination, including intra- 
provincial distribution, except gas 
moving from fields owned by indi- 
vidual companies through their own 
pipelines. 

Alberta Gas Trunk Line this year 
has spent $23,000,000 on the largest 
addition to its system in the three full 
years of operation. Its main line was 
extended by 122 miles of 30-in. pipe 
from the old terminus at Princess Junc- 
tion to the town of Torrington, north- 
west of Drumheller. The job, favored 
by exceptionally good weather, re- 
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Riprapping right-of-way on Windfall line. 


sulted in the setting of a new Canadian, 
and possibly world record, for big- 
inch pipe construction when the pipe 
gang and welders laid 22,700 ft in one 
day. The pipe was double jointed with 
automatic equipment in central yards 
into 80-ft joints. Mannix Company, 
Ltd., of Calgary, was the contractor. 
Two major laterals of 16-in. pipe 
were laid this year. One from the Car- 
stairs gas field to the terminus at Tor- 
rington was 33 miles in length and the 
other, from the Nevis gas field to the 
same connection point, was 46 miles. 
A 1000-ft crossing of the Red Deer 
River just outside the Nevis gas 
processing plant was included in the 
composite contract, which was awarded 
to Marine Pipeline and Dredging, Ltd. 
Five secondary laterals were laid this 
year to provide for pick-up of gas from 
five fields not previously served. Two 
8-in. lines consisted of 28 miles from 
the Hilda sector of the Medicine Hat 
field and 6 miles from the South Pro- 
vost (Consort) field. Three 6-in. lines 
were laid to connect fields with the 
new 30-in. main line. They comprised 
8.7 miles from the Wayne field, 6.6 
miles from the Makepiece field and 5.8 
miles from the Hussar-Chancellor field. 
All were awarded to Engelking and 
James Ltd., Calgary 
Total mileage involved in the 1959 
construction program was 256 miles. 
This volume of construction was only 
slightly larger in total footage but 
nearly 50 percent greater in capital cost 
than the previous record set in 1958 
The enlarged system will have 
throughput capacity of 521,000,000 
cu ft a day, which will be more than 
ample to take care of the estimated 
peak load requirements of Trans- 
Canada Pipe Lines, Ltd., for 1959-60 
These are estimated to be 446,000,000 
cu ft a day, or almost double the peak 
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load of 230,000,000 cu ft last winter 

Reduced volume of construction by 
Alberta utility companies was due to 
the near saturation of their marketing 
territories. Completion of the main line 
from the Carbon gas field in central 
Alberta to the city of Calgary last year 
made it possible for Canadian Western 
Natural Gas Company, Ltd., to lay 
several short laterals this year to serve 
communities along its route. Acme, 
Beiseker, Irricana, Carbon, and Strath- 
more were all connected to the main 
line, for a total of about 15 miles. 

In the Many Islands sector of the 
Medicine Hat gas field, in southeastern 
Alberta, additional gathering lines were 
laid by Saskatchewan Power Corpora- 
tion, which recently acquired a large 
block of gas production by purchase of 
wells formerly owned by Britalta Petro- 
leums, Ltd., and Crescent Corporation 

The Many Islands program con- 
sisted of 25 miles of lines, 3-in. through 
12 in. The contract was performed by 
Piggott Construction (Alberta) Ltd., 
Pipe Line Division, Calgary 


Saskatchewan Construction 

Larger in total footage than the 
Alberta Gas Trunk Line program for 
1959, but not involving such large 
diameter lines, was the schedule laid 
by Saskatchewan Power Corporation 
in its own province, where it enjoys an 
absolute monopoly of all gas transmis 
sion and distribution together with a 
large proportion of the gathering sys- 
tems. It was the second largest year 
on record, with about 510 miles laid, 
including distribution mains and indi- 
vidual service lines 

Main line extensions accounted for 
265 miles. The principal item was 113 
miles of 8-in. line from Regina to 
Yorkton, which tied in the northeastern 
sector of the province to the rest of 
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the provincial grid system. In the same 
general area, 72 miles of 4-in. and 6-in. 
lines were laid between St. Louis and 
Tisdale, almost completing the pro- 
jected link across the north central 
area. 

Both contracts were awarded to 
Marine Pipeline and Dredging Ltd., 
Vancouver. 

In the west central area, an im- 
portant north-south link was laid 
between the Success gas field and the 
town of Rosetown, consisting of 80 
miles of 10-in. line. This project com- 
pleted the connection between the 
north and south systems, which pre- 
viously had been operating independ- 
ently and will provide greatly im- 
proved flexibility in operations, 
permitting easy transfer of gas for peak 
load requirements, as well as providing 
for more interchange of supply sources 
throughout the system. The line was 
laid by Dutton-Williams Brothers. 

Two small laterals rounded out the 
Saskatchewan construction program 
for 1959. In the northwestern sector a 
24-mile, 8-in. line was laid under con- 
tract by Robb Construction Company, 
Ltd., from Wilkie to Unity. It will 
serve the dual function of providing 
interchange of gas supply and inter- 
mediate storage from the largely de- 
pleted Unity gas field, and giving main 
line service to the town of Unity, 
which has been entirely dependent on 
its diminishing gas reserves. 

The other job, last in the 1959 con 
struction schedule, consists of 45 miles 
of 6-in. pipe connecting the new gas 
recovery plant in the Nottingham oil 
field with the present S.P.C. main line 
at Steelman, in southeastern Saskatch- 
ewan. The contract was let to Henuset 
Brothers, Ltd., of Virden, Manitoba 


Ontario Construction 

In eastern Canada the major field 
of gas extension was in southern On- 
tario, where Consumers’ Gas Com- 
pany, Ltd., and Union Gas Company 
of Canada, Ltd., both laid substantial 
additions to their systems 

Union, which operates under fran 
chise in a large proportion of the cities 
and towns in southwestern Ontario, 
laid about 250 miles of laterals, mains, 
and service lines. Consumers’, which 
operates mostly in the Toronto metro- 
politan area, negotiated a few fran- 
chises in other communities in the 
eastern half of Ontario and laid a total 
of about 350 miles 


Quebec Construction 

Quebec was the scene of a relatively 
small amount of activity, as Quebec 
Natural Gas Corporation just got 
started on the second phase of its pro- 
gram. This involved the extension of 
its main line from Montreal across 
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the St. Lawrence River to the south 
shore, to provide gas service to two 
steel plants and a number of commu- 
nities in the area. Moderate additions 
were made to the Mentreal system. 


Outlook for 1960 

The outlook for gas pipeline con- 
struction in 1960 is so clouded by 
uncertainty about export projects that 
no reasonable estimate can be made at 
this time. At the moment it looks as 
though the National Energy Board will 
not move quickly enough on any of 
the applications pending before it for 
export permits to allow any main line 
construction before 1961. The Federal 
Power Commission has already inti- 
mated that it will not consider applica- 
tions for import permits until Cana- 
dian export permits have been granted. 
This is very likely to preclude final 
disposition of big-inch projects until 
late next year. 

Assuming that these jobs do not 
materialize next year, there is a good 
prospect of about the same volume of 
gas line construction as this year. Both 
Alberta Gas Trunk Line and Saskatch- 
ewan Power Corporation have con- 
tinuing programs that will take per- 
haps a little less mileage than in 1959. 

If the unexpected were to happen, 
and the export application was ap- 
proved for the combined project of 
Alberta and Southern Gas Company, 
Ltd., and Westcoast Transmission 
Company, Ltd., the Alberta Gas Trunk 
Line program for construction of its 
huge $100,000,000 foothills division 
would be at least partly carried out. 
The full project involves 660 miles of 
main line and laterals, ranging down 
from 36-in. pipe to smaller diameters, 
plus 106 miles of 36-in. line, which 
will carry gas through the southeast 
corner of British Columbia. This would 
increase the 1960 forecast construction 
program by up to 30 percent. 

Approval of the pending Trans- 
Canada application for export of gas 
to the northern states would either 
accelerate compressor station construc- 
tion in its western sector or promote 
an advance in the looping schedule 
that now calls for the first loops in 
1961. It could add 100 to 200 miles 
to the 1960 construction forecast. 

Collateral facilities, apart from pipe- 
line construction, included three new 
compressor stations for the Trans- 
Canada pipeline — a reduction in the 
planned addition of five stations. All 
three have been built on the Crown- 
owned northern Ontario section of the 
30-in. main line and will be leased to 
Trans-Canada by Northern Ontario 
Pipe Line Crown Corporation. 

Each station is of 7500 hp in three 
2500-hp compressors. They are: Sta- 
tion 58 at Ignace; Station 80 at Gerald- 
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ton and Station 92 at Parthia. Contrac- 
tors were, respectively: Canadian Com- 
stock Company Ltd., The Fluor Cor- 
poration of Canada, Ltd., and Refin- 
ery Engineering, Ltd. 


Oil Pipelines 

Crude oil pipeline construction was 
limited to the prairie provinces in 
1959, as total volume declined to the 
lowest level in many years because of 
redistribution of producing areas and 
an overall volume of production that 
was only returning to the 1957 level 
after a depressed 1958. 

The only main line job, but the 


“toughest little inch” line ever built in 
Canada, was laid for Hudson's Bay Oil 
and Gas, Ltd., by Fulton-Banister, 
Ltd., from the Windfall wet gas field 
to the Bickerdike pumping station on 
the Trans Mountain main line in west- 
ern Alberta. Only 47 miles of 6-in. 
line was laid, but the job set a record 
for length of time, due to foul weather 
and a complete absence of access roads 
for the first 18 miles through bottom- 
less muskeg terrain. The line carries 
condensate from the cycling plant that 
was finished recently at Windfall 

In the Swan Hills field, Mannix 
Company, Ltd., laid 40 miles of gath- 
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ering lines of various diameters for 
Federated Pipe Lines, Ltd., complet- 
ing the job just before freeze-up. This 
was the only major oil development 
area during the year arising out of a 
recent discovery, but the five-year-old 
Pembina field still took equal top place 
for total mileage of gathering system 
additions, with Mannix Company, 
Ltd., adding 40 miles of 3-in. to 10-in. 
lines under a long-term open-ended 
contract. 

In Saskatchewan, Westspur Pipe 
Line Company laid a small group of 
about 25 miles of new gathering lines 
to tie in new batteries in the south- 


eastern sector of the province. Majestic 
Contractors, Ltd., did the job under 
a subsisting open-end contract. 

Total mileage of oil pipelines was 
just over the 100-mile mark. 


Crude Line Prospects 

Prospects for 1960 are not hopeful 
for any more big-inch construction. 
Depending on the ability of producers 
to implement the recommendations of 
the Borden Royal Commission report 
on oil markets, there may be some 
intermediate looping of the Interpro- 
vincial main line. It is likely that this 
will be required in any case, even 


first off-shore sulphur production in the 
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without acceleration of the present pro- 
gram, as current plans of all eastern 
refiners call for diversion of perhaps 
25,000 bbl per day from Montreal to 
Toronto area refineries. Normal growth 
of demand might add an equal amount 
to the need for western crude in On- 
tario, and would create a need for 
perhaps 100 miles of loops. 

Almost certain for 1960 is a small 
crude oil pipeline from the Cessford 
field to Calgary, for which the permit 
has already been granted but contract 
not let. The 8-in. line would be 111 
miles long and would be owned and 
operated by Rangeland Pipe Line 
Company, Ltd. 

Also under permit, but deferred un- 
til at least 1960 before construction 
will start, is a network of pipelines in 
northwestern Alberta for Peace River 
Oil Pipe Line Company, Ltd. This 
group of lines would serve the western 
and southern sectors of the Swan Hills 
field, the Windfall field, the 
North Whitecourt wells, and several 
small pools between this area and 
Edmonton. The composite project con- 
sists of 130 miles of 12-in. line from 
Two Creeks to Edmonton and 75 miles 
of smaller diameter lines from Swan 
Hills to Two Creeks. 

A 12-mile line in western Saskatch- 
ewan has been authorized for Mid- 
Saskatchewan Pipe Lines, Ltd., in the 
Dodsland field area, to connect with 
the existing line in the Coleville-Smiley 
fields. 

Awaiting approval from the British 
Columbia Government is another proj- 
ect for a substantial mileage of main 
line construction for which four com- 
panies have competing applications. 
his is the proposed oil line from the 
northeastern area fields to some point 
on the Trans Mountain line. Any one 
of the four projects would involve up- 
wards of 300 miles of 10-in. to 16-in. 
line. A start in 1960 is likely. 

Gathering system mileage in 1960 
will depend largely on the go-ahead for 
some of these projects, except in the 
of Swan Hills and Pembina, 
which between them are likely to ac- 
count for at least 100 miles of new 
construction in any event. The other 
lines could promote total volume of at 
least 200 miles. Thus, with due allow- 
ance for unforeseeable projects coming 
up as new fields are discovered next 
year, it would be safe to forecast some 
1000 miles of crude oil lines in 1960. 

The total pipeline mileage of about 
3500 miles or better would show an 
increase of 40 percent over the current 
year and provide employment for sev- 
eral more spreads. Authorization of 
any export project in time for con- 
struction next year would add another 
500 to 1000 miles and bring total vol- 
ume almost back to the 1958 level. * 


isolated 


case 
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Transco Plans Start of 
Third Line to New York 

Transcontinental Gas Pipe Line 
Corporation officials, forecasting high- 
er 1959 earnings, have revealed plans 
for a $60,000,000 expansion to its 
system in 1960. Loops will be laid 
which at some later date may be closed 
to form a third complete line from 
Texas and the Gulf Coast to New York 
City. The new construction will in- 
crease capacity by 110,000,000 cu ft 
a day. 

With a carryover of about $30,000,- 
000 from this year’s program, the 1960 
construction will total about $90,000,- 
000 compared with $80,000,000 being 
spent this year. 

Financing of next year’s program 
will be accomplished initially through 
a $60,000,000 revolving bank credit, 
followed by the public sale of new first 
mortgage bonds, common and pre- 
ferred stock. Depending on market 
conditions, it is expected that two 
public offerings would be made during 
the year. 

Transco this summer completed 
three projects that will increase by 
about 36 percent the amount of gas 
available to the New York-New Jersey 
area this winter. The company has 
opened its new Leidy, Pennsylvania, 
storage field, and completed a main 
transmission line to the metropolitan 
New York area; has completed new 
gathering lines to offshore gas wells 
in the Gulf of Mexico; and has com- 
pleted a dual pipeline beneath the 
Hudson River to bring gas to Con- 
solidated Edison Company, Brooklyn 
Union Company, and Long Island 
Lighting Company, in New York. 


New Station On TET System 

A temporary certificate has been 
issued to Texas Eastern Transmission 
Corporation for the construction and 
operation of a compressor station re- 
quired to compensate for a reduction 
in the delivery pressure of gas deliv- 
ered by United Gas Pipe Line Com- 
pany into Texas Eastern’s system at 
Longview, Texas. 

The 7500-hp compressor station is 
estimated to cost $2,504,000. 


Everglades Line Completed 

Completion of initial construction by 
Everglades Pipe Line Company, a sub- 
sidiary of The Buckeye Pipe Line Com- 
pany, has been announced. 
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The new 34-mile, 10-in. common car- 
rier that extends from Port Everglades 
at Fort Lauderdale, Florida, to Miami 
International Airport, is operated by 
Buckeye, but other companies that 
share ownership are Cities Service, Pure 
Oil, and Phillips Petroleum. 

Everglades is now moving turbine 
fuel and aviation gasolines to airline 
companies at the airport through the 
line, 
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Projects 


Standard Studies Line 
For Alaska Production 

Tentative plans are revealed for the 
construction of a $4,000,000, 22-mile, 
8-in. pipeline and tanker terminal proj- 
ect to move Alaska’s first commercial 
oil production from the Swanson River 
Unit, on the Kenai Peninsula south- 
west of Anchorage, to Nikiski on the 
Cook Inlet. 

Announcement came from R. G. 
Follis, board chairman of Standard 
Oil Company of California, who 
stressed that the pipeline-terminal proj- 
ect would be carried out only if “the 
production and reserves of the (Swan- 
son River Unit) field prove to be 
sufficient to justify the necessary ex- 
penditures.” Standard is operator of 
the unit in partnership with Richfield 
Oil Corporation and two minority 
interests. 

Follis estimated development wells 
there would have to reach an assured 
production of at least 3000 bbl a day 
for five years or more to make the 
project economically worthwhile. The 
unit is presently producing about 650 
bbl daily from three wells. Two rigs 
are currently engaged in drilling addi- 
tional development wells. 

“Assuming the productive potential 
comes up to the necessary level,” Follis 
said, parts of the pipeline would prob- 
ably be built this winter, the rest next 
summer and fall, and the line would be 
in operation in December next year. 


Lone Star’s Knox Line Okayed 

An examiner's decision authorizing 
Lone Star Gas Company to construct 
pipeline facilities to connect its trans- 
mission system with recently contracted 
major natural gas reserves in the Knox 
field, Grady County, Oklahoma, has 
been adopted by the Federal Power 
Commission. Lone Star’s $265,808 
project includes 6.75 miles of 10-in. 
line. 

Metering and dehydration facilities 
which are a part of the project will be 
built initially by Oklahoma Natural Gas 
Company, which will receive one-half 
of the gas produced in the Knox field, 
with Lone Star getting the other half 
Lone Star later will assume half owner- 
ship of these facilities. 

Producers authorized to sell natural 
gas to Lone Star from the Knox field 
are: Phillips Petroleum Company; Pan 
American Petroleum Corporation; An- 
derson-Prichard Oil Corporation; The 
British-American Oil Producing Com- 
pany; Mack Oil Company; The Ohio 
Oil Company; Gulf Oil Corporation; 
Norville Oil Company, Inc.; Republic 
Natural Gas Company; and Eason Oil 
Company. 
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International Notes. . . 


Reports from Algeria indicate that a 
natural gas pipeline will be built from 
Hassi R’Mel to Mostaganem, with 
branches to Algiers, Bone, and Oran, 
and that a 1750-mile 36-in. line will 
be constructed from North Africa via 
Gibraltar or the Mediterranean to 
Spain and France. The former, planned 
by Electricite et Gaz d’Algerie will 
have a daily capacity of 70,620,000 cu 
ft, is estimated to cost $41,000,000, 
and is planned for completion early in 
1961. The latter, planned by the 
French Government, would cost an 
estimated $500,000,000 for an initial 


Cannington Manor Field 
Saskatchewan Being Connected 

Producers’ Pipe Lines, Ltd., which 
has a monopoly of the gathering system 
for crude oil in the southeastern sector 
of Saskatchewan, has let a contract for 
the latest addition, To take in the Can- 
nington Manor oil field, Producers’ is 
constructing 22 miles of 6-in. spur line 
from its existing system terminus at the 
Arlington field, and 312 miles of 3 and 
4-in. gathering lines in the Cannington 
Manor field. 

Majestic Contractors, Ltd., was 
awarded the contract, and Jeff Minter 
is acting as spread superintendent, out 
of the present office at Estevan. The job 
is being handled as an addition to the 
continuing contract for gathering lines 
in the southeastern oil fields, under 
which Majestic has laid about 50 miles 
so far this season 


Interprovincial Expands 

To meet the 1961 crude oil demand, 
Interprovincial Pipe Line Company will 
make capital expenditures in 1960 of 
some $9,300,000 on two new pumping 
Stations in the United States and two in 
Canada plus additional horsepower at 
several existing stations 


SPC Laying Gas Pipeline 
From Alida Oil Field 


Contract for 45 miles of 6-in. natural 
gas pipeline in southeastern Saskatche- 
wan has been awarded to Henuset 
Brothers, Ltd., of Virden, Manitoba, by 
Saskatchewan Power Corporation. The 
job involves a line to connect the new 
casinghead-gas recovery plant of Im- 
perial Oil, Ltd., in the Alida oil field 
with the SPC main transmission line in 
the Steelman oil field. 
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delivery of 600,000,000 cu ft daily and 
$650,000,000 for an ultimate single 
line delivery of 1 billion cu ft daily. 
In Canada, a proposed pipeline from 
Montreal on the south side of the St. 
Lawrence River, recrossing the rivet 
at Trois-Rivieres and ultimately con- 
tinuing on to Quebec City becomes 
more probable as Cartier Gas Corpora- 
tion — owned by St. Maurice Gas and 
Consumers’ Gas Company, Toronto—- 
continues to line up natural gas distri- 
bution franchises in the eastern town- 
ships area of Quebec. A total of seven 
communities have already approved 
Cartier’s project for a grid system 


Projects 


Ties To Large Gas Producer 

Panhandle Eastern Pipe Line Com 
pany announced it has tied into its 
pipeline system one of the largest nat 
ural gas producers in the three-state 
Anadarko Basin. 

State engineers gave the well No 
1-36 state, brought in by Kickapoo 
Oils, Inc., in the Guymon-Hugoton 
field —a deliverability rating 238, 
082,000 cu ft a day, and allowable 
output probably will be set at about 
25 percent of this rate 


another H&M 
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PATENT NO. 2.869.293 


H&M 
“BEVEL- 


LAND” 
GRINDER 


automatically cleans and lands pipe bevels 


The new H&M “BEVEL-LAND” GRINDER employs an electric grinder to 


automatically clean and smooth pipe cuts and put the land on bevels. 


The new machine eliminates the old, time-consuming method of using a 


file and hammer for this work. 


The new H & M “BEVEL-LAND” GRINDER may be placed on the pipe and 
in operation in less than one minute. A simple adjustment in angle of 


the grinding wheel is all that is required to change the machine from the 


cleaning to the land position. 


The H&M “BEVEL-LAND” GRINDER assures more positive alignment of 


pipe and better quality welds. The machine is available in two models 


one for 6” to 14” and one for 14” to 36” pipe. 


Write for your copy of the new H&M Brochure which illustrates the 


features of this new machine . 


ICE 


™ Reg 


. another H & M FIRST in the field of 
pipe cutting and beveling equipment. 


PIPE BEVELING MACHINE COMPANY 
311 E. Third Se. 


Di 3-024! 
TULSA, OKLAHOMA 
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Canadian News Notes 





Sarcee Studies Line 
To Move Dodsland Crude 
Tremendous outburst of develop- 
ment drilling in the Dodsland oil field 
of west central Saskatchewan is promot- 
ing plans for an 18-mile, 10-in. crude 
oil pipeline. Sarcee Petroleums, Ltd., 
largest acreage holder and principal 
current operator, is considering a proj- 
ect to move oil to the Kerrobert pump- 
ing station on the Interprovincial main 
line. Estimated cost would be close to 
$1,000,000, including field gathering 
lines. Capacity would be 10,000 bbl per 
day 


PIPELINE 





Westcoast Ties-in More 
Production to Its System 

Westcoast Transmission Company, 
Ltd., is expanding its northeastern Brit- 
ish Columbia natural gas gathering sys- 
tem to take in the rapidly developing 
Jedney and Bubbles gas fields beyond 
the present terminus at MP 122 on the 
Alaska Highway. Construction contract 
has been let to Marine Pipeline and 
Dredging, Ltd., of Vancouver, for 17.8 
miles of 12-in. main line extension and 
7.3 miles of 10-in. gathering lines in the 
fields 

The extension will make it possible to 


Saves Time 
Cuts Costs 
Speeds Blasting 


This self-propelled rotary drill unit does 


DRILLING ACCESSORY & MANUFACTURING CO., 


2006 S. Industrial Blvd 


D-60 











the work of 4 men, 2 sidebooms and 2 
compressors on most pipeline blasthole 
operations. Mounted on tracks for terrain 
mobility, the BLASTHOLER drills blast holes 
2 to 5 times faster than other cumbersome 
equipment, carries own air for cleaning hole. 
Standard unit drills holes from 2%" to 37%” 
in diameter to 9’ depth. Mast travels 40” 
lcterally for staggering holes across ditch 
width, can be adjusted 14 degrees for 
angle drilling. Cut costs — speed blasting! 
See the BLASTHOLER today! 


HA 8-8318 


FOR FURTHER INFORMATION ON 


ADVERTISEL 


PRODUCTS 


SEE READER SERVI 


INC. 


Dallas, Texas 


add an estimated producibility of 55,- 
000,000 cu ft per day to the Westcoast 
system. Its affiliate, Pacific Petroleums, 
Ltd., is the operator in the entire 
Jedney-Bubbles development area, and 
holds the dominant interest in the 14 gas 
wells so far completed. Estimated field 
reserves are at least half a trillion cubic 
feet. 


A&S Asks Board to 
Up Gas Supply for Export 

Alberta and Southern Gas Company, 
Ltd., has applied for nearly double the 
volume of natural gas presently under 
permit for its proposed export project 
to California from southwestern Al- 
berta. An application to the provincial 
conservation board requests an increase 
to 4.2 trillion cu ft total volume from 
the existing 2.3 trillion. 

The reduced volume was granted by 
the board a year ago, although even at 
that time A&S had asked for the 
larger quantity. The board intimated 
that it would entertain a new application 
at any time when reserves could be 
shown capable of supporting a larger 
throughput. Alberta and Southern con- 
tends that proved reserves now are 
ample to justify the requested quantity. 

Coupled with the total volume in- 
crease, Alberta and Southern is asking 
for permission to raise its permitted 
maximum daily average to 500,000,000 
cu ft from the present 400,000,000. It 
has a commitment from its parent com- 
pany, Pacific Gas and Electric Com- 
pany in San Francisco, for purchase of 
the full amount. 

Additional obstacles in the way of 
the application, even if the conservation 
board is favorable, are the pending ap- 
plications to the National Energy Board 
of Canada and the Federal Power Com- 
mission in the U. S. Both are expected 
to drag on for several months, and the 
company Is aiming at start of construc- 
tion in 1961 as the earliest likely date. 
It would be prepared to start next year, 
however, if permits are awarded soon 
enough 

Coupled with this project is an appli- 
cation of The Alberta Gas Trunk Line 
Company Ltd., already heard by the 
conservation board, for permission to 
build its 660-mile Foothills division. 
This line will be needed to carry the gas 
within Alberta for supply of the Alberta 
and Southern project, which starts at 
the Alberta-British Columbia boundary. 
The Trunk Line job will require big- 
inch pipe ranging down from 36 to 
24 in. Collateral gathering lines, and 
the proposed 106-mile 36-in. line 
through British Columbia, will raise the 
total mileage arising out of the com- 
posite project to nearly 1000 miles. 
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WITH THE 


PIPELINE 


CONTRACTORS 


@ APV Company, inc., 1801 Continental 
National Bank Building, Fort Worth, Texas. 
Has been awarded contract to construct 
61.4 miles of 30-in. from Pollock, Louisi- 
ana, to valve 63 for Trunkline Gas Com- 
pany. Field office is in Pollock. A. Vaughn 
is superintendent, and W. L. Huff is 
spreadman. 


@ Baughman Contracting Company, Inc., 
1210 National Highway, La Vale, Cumber- 
land, Maryland. Reports contracts with 
Cumberland and Allegheny Gas Com- 
pany, Natural Gas Company of West 
Virginia, and Manufacturers Light and 
Heat Company, to lay an undetermined 
quantity of 2, 4, 6, 8, 10, and 12-in. pipe- 
lines in Maryland, Ohio, Pennsylvania, 
and West Virginia. Foremen are Roscoe 
Arbogast, Lester Thorn, Daniel Sturtz, 
Homer Hout, and Ray Glaze. 


@ Brown & Root, Inc., 4100 Clinton Drive, 
Houston, Texas. Has been awarded a con- 
tract to lay an undetermined amount of 
various size line in the Buras, Louisiana, 
area for Shell Oil Company, The Cali- 
fornia Company, and Continental Oil 
Company, with field office at Buras and 
John Landers as superintendent. 


@ O. R. Burden Construction Corporation, 
P. O. Box 5216, Tulsa, Oklahoma. Has con- 
tract to construct 120 miles of 8 in. 
through 14 in. for South Texas Natural 
Gas Gathering Company in south-central 
Texas. 


@ Cape Construction Company, Box 423, 
Cape Girardeau, Missouri. Has been awarded 
a contract by Consumers Power Company 
to construct 22 miles of 24-in. and 119 
miles of 26-in. natural gas pipeline be- 
tween White Pigeon and a point north- 
west of Detroit, Michigan, with starting 
date to depend upon availability of pipe. 
There will be two spreads — one under 
Garland Mims, and the other supervised 
by Roy Whitworth. 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has been awarded 
contracts for the following work: 25 
miles of 30-in. line from Ganaweh, Iran, 
to Khargu Island in the Persian Gulf, with 
H. C. Frankmann supervising; 25 miles of 
dual 32-in. lines from Fao, Iraq, to an 
artificial loading island, with Frankmann 
supervising; 52 miles of varying diameter 
from Mainland, Canada, to Vancouver 
Island; 5400-ft of 27%-in. from Tema, 
Ghana, into the ocean, with Lex King 
supervising; and a dual 6-in. pipeline link 
between Europe and Asia across Bos- 
porous. 


@ Sam Carline, Inc., P. O. Box 138, Berwick, 
Lovisiana. Has been awarded contracts by 
United Gas Pipe Line Company for the 
laying of 9.5 miles of 16-in. pipeline south 
of Houma and 5.2 miles of 16-in. south 
of Morgan City, Louisiana, with field office 
for the former located at Houma under 
Jack Gibbs, superintendent, and field of- 
fice for the latter at Berwick. Has received 
a contract from Texas Gas meg 
Corporation to construct 18 miles of 12 
pipeline east of Baldwin, Louisiana, into 
the Atchaflaya Basin, with Bob Bethea as 
superintendent 
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@ Contracting & Material Company, 1235 
Dodge Avenue, Evanston, Illinois. Is laying 
62.2 miles of 26 in. for Trunkline Gas 
Company from Tuscola to Rossville, Illi- 
nois. 


@ R. H. Fulton & Company, P. O. Box 1526, 
Lubbock, Texas. Has been awarded a con- 
tract by Continental Pipe Line Company 
to lay 155 miles of 6-in. pipeline from 
Artesia, New Mexico, to El Paso, Texas, 
with field office at Artesia under the sup- 


ervision of H. L. Tinkler. Has been 
awarded a contract to lay 94 miles of 20 
and 24-in. pipeline for Northern Natural 
Gas Company in Minnesota. The south 
spread field office is at Hastings under 
Iruman Clayton, spreadman. North 
Branch is the site for the north spread 
field office, with H. A. Veach as 
spreadman 


@ Grayco Constructors, inc., P. O. Box 4147, 
Austin, Texas. Has contract with Trunkline 
Gas Company to lay a 53-mile, 30-in. line 
between Pitkin and Pollock, Louisiana 


@ Groninger & King, Inc., P. O. Box 1381, 
Pampa, Texas. Has been awarded a contract 
by Northern Natural Gas Company to 
construct 15 miles of 4 and 6-in. gathering 
system in Hansford County, Texas, with 
W. G. Puckett as superintendent at the 
Spearman, Texas, field office 


Rips Rock > 
Frozen Ground 


Nothing equals the powerful Kelley Ripper 
for ripping through rock, frozen ground, or 
hard-packed earth. Ripping up to seven feet 
deep even when the going is the roughest, 
the Kelley Ripper frequently eliminates the 


need for expensive ditch shooting 


Find out how the patented C-R-C Kelley 
Ripper can help speed up your ditching 
operations—write or call C-R-C for com- 


plete, descriptive details. 
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Contractors 


@ Harbert Construction Corporation, Box 
1369, Birmingham, Alabama. Has been 
awarded a contract by Southern Natural 
Gas Company to construct 22 miles of 
20-in. pipeline between Culloden and the 
Ocmulgee Station in Georgia and 20 
miles of 14-in. trom Grithn, Georgia, to 
the Ben Hill Station. Tommy Rashell is 
superintendent at the field office in 
Forsyth 





@ Henuset Brothers, Ltd., P. O. Box 657, 
Virden, Manitoba, Canada. Has been award- 
ed a contract by Saskatchewan Power 
Corporation to construct 45 miles of 6-in 
natural gas pipeline connecting the new 
casinghead-gas recovery plant of Imperial 
Oil, Ltd., in the Alida oil field with Sas- 
katchewan Power's main transmission line 
in the Steelman oil fie!d 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texos. Has con- 
tract to lay approximately 74 miles of 
ju-in. natural gus pipeline for J esas Gas 
Transmission Corporation in central and 
north Louisiana, with R. L. Silar as super- 
intendent. Has been awarded a con- 
tract to construct 27 miles of 20-in. nat- 
ural gas pipeline and three 12-in. Mis- 
sissippi River crossings for United Gas 
Pipe Line Company in the vicinity of 
Empire, Louisiana, below New Orleans 
M. L. Thompson is superintendent, and 
Talmadge Crabtree and R. R. Lytle are 
assistant superintendents. Has been award- 
ed a contract to lay 32 miles of 12-in 
natural gas pipeline for Texas Gas Trans 
mission Corporation in the vicinity of 
Lake Arthur, Louisiana, where initial 
headquarters will be located under L. A. 
Young as superintendent, Kurt Berlin as 
assistant superintendent, and L. F. Red- 
fearn as field office manager. 


@ Joyce Pipeline Company, Box 385, And- 
over, New York. Has been awarded a con- 
tract to lay 30 miles of 20-in. natural gas 
line in the Imperial Pennsylvania area for 
Peoples Natural Gas Company. 


@ C. S. LeNoir Construction Co., P. O. Box 
798, Austin 64, Texas. Is constructing 57 
miles of 30-in. line for Trunkline Gas 
Company between Union City and Hen- 
ning, Tennessee. W. B. Williams is super- 
intendent, James Keene is spreadman, and 
R. E. McManus is office manager at the 
field office in Halls. Has received contracts 
from Southern Natural Gas Company, for 
19 miles of 24-in. near Enterprise, Mis- 
sissippi; and 43 miles of 20-in. between 
Wetumpka and Auburn, Alabama. C. H. 
LeNoir is spreadman and F. A. Phelps is 
office manager at Enterprise. 


@ Macco Corporation, 14409 South Para- 
mount Boulevard, Paramount, California. Has 
prime contracts with various companies 
to construct pipelines in various sizes 
through 30-in. in California 


@ Majestic Contractors, Ltd., 408 Royal Trust 
Building, Edmonton, Alberta, Canada. Has 
been awarded an undetermined amount of 
4 through 10-in. crude oil gathering system 
to be constructed in the Estevan, Sas- 
katchewan, area for Producers Pipeline 
Company. Jeff Minter is supervising at 
Estevan. 

@ Mannix Company, Lid., 737 - 8th Avenue, 
$.W., Calaary, Albrta, Canada. Is construct- 
ing 40 miles of 4 through 10-in. gathering 
system for Federated Pipe Lines, Ltd. with 
V. J. Worcester as superintendent at Ft. 
Assiniboine, Alberta; 50 miles of 3 
through 10-in. oil gathering line for 
Pembina Pipe Line, Ltd., with S. W. Stef- 
fen as superintendent at Drayton Valley, 


Alberta; and 13% miles of 6-in. gas pipe- 
line for Cold Lake Pipe Line Company, 
Lid. 


@ Marine Pipeline & Dredging, ltd, 640 
West Hastings Street, Vancouver 2, British 
Columbia, Canada. Has received a contract 
from Westcoast Transmission Company, 
Ltd., to construct 17.8 miles of 12-in. main 
line extension and 7.3 miles of 10-in. 
gathering lines in the Jedney and Bubbles 
gas fields in northeastern British Colum- 
bia. 


@ H. H. Null Pipeline Contractors, 215 Lock- 
wood Drive, Houston, Texas. Is laying 48 
miles of 16 in. and 31 miles of 4 to 12 in. 
from Hitchcock to Katy, Texas, for 
Trunkline Gas Company. 


@ Oklahoma Contracting Company, P. O. 
Box 13227, Dallas 20, Texas. Has been 
awarded a contract by Southern Natural 
Gas Company to construct 25 miles of 
24-in. line from Gallion to Uniontown, 
Alabama, and 80 miles of 18-in. from 
Gwinville to Cranfield, Mississippi. | 
Creech is sunerintendent at the Union 
town field office. 


@ Panama, iInc., 2201 Commerce Building, 
Houston 2, Texas. Has been awarded a con- 
tract to lay 118 miles of 30 in. from Kil- 
bourne, Louisiana, to Ballentin, Missis 
sippi, and 60 miles of 30 in. from Browns 
ville to Canadaville, Tennessee, and from 
Bardwell, Kentucky, to Polk, Tennessee. 
for Trunkline Gas Company. 


@ Western Pipe Line, Inc., P. O. Box 1076, 
Austin, Texas. Has been awarded a contract 
by Texas Gas Transmission Corporation 
to construct 169 miles of 30-in. natural 
gas loop lines in Louisiana, Mississippi, 
Tennessee, Kentucky, Indiana, and Ohio 
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PIPELINE PERSONALS 





> Burton T. Mast and Howard D. (Deep) 
Henderson have been appointed vice pres- 
idents of Trunkline Gas Company. Mast, 
in the position of chief engineer for 
Trunkline since 1954, has been responsi- 
ble for all activities of the company’s en- 
gineering department and for the design 
and construction of all company facili- 
ties. Prior to joining Trunkline he served 
eight years with Tennessee Gas Trans- 
mission Company as an engineer. He is 
president of the Houston Engineering and 
Scientific Society and a former member of 
the Society's board of directors and 
chairman of a Southern Gas Association 
committee for the non-destructive inspec- 
tion of steel pipe. Henderson, in his posi- 
tion as Trunkline’s production and sup- 
ply manager since 1956, was instrumental 
in the company’s entry into oil and gas 
exploration and production and in the ex- 
pansion of gas supply activities in the 
Louisiana and Texas Gulf Coast areas 
With 33 years of service to the petroleum 
industry, Henderson has served as a di- 
rector for the Texas Mid-Continent Oil 
and Gas Association, has been a member 
of the American Petroleum Institute com- 
mittee on supervisory development, and 
was a founder and the first president of 
the Houston Landmens Association. In 
another appointment, John W. Coolidge, 
petroleum engineer, was named to the 
position of assistant chief petroleum en- 
gineer. Coolidge joined the gas transmis- 
sion company in 1955 


> Edward Hart, R. T. Carrico and D. K. 
Gooding retired from United Gas Pipe 
Line Company. Hart completed 32 years 
of continuous service for the company in 
the Dallas-Fort Worth area where he was 
Station attendant. Carrico, chief engineer 
at the company’s Hattiesburg compressor 
station in the Jackson district, completed 
almost 38 years of continuous service 
Gooding was with the company 31 years 
and before his retirement was compressor 
station engineer at Rodessa, Shreveport. 
district 


> Blaise M. Stephanus has been named 
director of marketing for the Corr-Prev 
Division of Chase & Sons, Inc., Douglas 
E. Rood has joined the division as man- 
ager of their southwest area, and Earl L. 
Jolly has been appointed Pacific-Western 
area manager. 


> Charles Allen Huff, formerly division 
engineer in charge of compressor station 
design and construction for Transconti- 
nental Gas Pipe Line Corporation, has re- 
cently taken on the duties of executive en- 
gineer for Collins Construction Company 
Also joining Collins’ engineering depart- 
ment is George S. Hinkle, formerly with 
Servicios Industriales, C.A., in Maracaibo, 
Venezuela. Recently joining Collins as 
project engineer is Jim C. Stanley, for 
merly with Shell Pipe Line Corporation 


> B. J. Beard has been promoted by 
Delhi-Taylor Oil Corporation from gas 
engineer to director of the natural gas 
and pipeline department. He is also vice 
president of Delhi Pipeline Corporation 


> Richard J. Plank has been appointed 
executive vice president of New York 
State Natural Gas Corporation. Fenton H. 
Finn, president, announced this appoint- 
ment as well as the fact that he plans to 
retire February 1, 1960, at which time 
Plank will succeed him as president 
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> George Hughes, chief engineer of In- 
terstate Oil Pipe Line Company, has re- 
turned to the Shreveport office following 
a training assignment as district superin- 
tendent of the Vivian district and will act 
as manager of operating staff services dur- 
ing the absence of Sam Phelps, who is at- 
tending the Advanced Management 
Program of Harvard University until 
December 13. K. G. Smith has been pro- 
moted from assistant district superintend- 
ent of the Ferriday district to district 
superintendent at Vivian. Carlos Rabb, 
Jr., has been promoted from LPG foreman 
at Baton Rouge to district foreman of the 
Ferriday district, and will be succeeded 
by Jesse H. “Red” Shelby, formerly field 
gager in the Vivian district 


> J. W. Brand has been appointed vice 
president of M. J. Crose Manufacturing 
Company, Inc. Brand, also vice president 
of Crose-Curran, Ltd., will headquarter 
in Tulsa, Oklahoma, but will still spend 
considerable time in Canada directing 
operations of the Crose subsidiary com 
pany. Prior to joining Crose in 1953, 
Brand was a field representative for Wil 
liams Brothers Company 


> Carl R. Sisson has been named to the 
newly created post of manager of opera 
tions for Texas Eastern Transmision Cor 
poration’s Little Big Inch Division. Sisson 
will be in charge of all field operations of 
the company’s petroleum products pipe- 
line, H. M. McDonald, vice president 
pointed out. Sisson was formerly manager 


The most fective 


PIPE LOC 


of Division III and was headquartered in 
West Chester, Pennsylvania. Succeeding 
Sisson as manager of Division III is 
Emmett L. Colvin, formerly assistant 
manager of Division I in North Little 
Rock, Arkansas. Kenneth W. Yoder, Di 
vision I engineer, has been named to fill 
the vacancy left by the promotion of Col 
vin. In another appointment, Dewey C. 
Henderson has been named manager of 
Division VI 


> Marvin Lee has been elected president 
of Burndy Corporation succeeding Bern 
Dibner who was elected chairman of the 
board of directors 


> Joe T. Dickerson will retire January | 
as president of Shell Pipe Line Corpora 
tion and will be succeeded by J. A. 
Horner, now secretary of Shell Oil Com 
pany and vice president of Shell Develop 
ment Company 


> Richard D. Hobbs, who has been as 
sociated with the pipeline construction in 
dustry for the past 10 years, has been ap 
pointed sales and service specialist for 
the Safe-T-Clad, Polyethylene Tape Di 
vision of the Seamless Rubber Company 


> Elbert Ross Martin has been appointed 
terminal supervisor for Texas Eastern 
rransmission Corporation’s underground 
storage terminal for LP-gas currently 
being constructed out of giant salt dome 
storage wells at Mont Belvieu, Texas. Be 
fore joining Texas Eastern, Martin was 
associated with Gulf Refining Company 
for 10 years 
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voltage lines, 
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non-metallic pipe lines. Complete piping sys 
tems traced out 


SPECIFICATIONS: Size of cases when clamped 
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Gta Vlow 


Malfunction Detector 


A new malfunction detector, the Vibra- 
switch 66, is a vibration sensitive device 
said to be capable of sensing immediately 
imbalance or high frequency vibration 
caused by failing bearings, broken blades, 


or similar malfunctions in rotating and 
reciprocating machinery. It may be wired 
to activate an alarm or cause a machine 
shut-down before costly damage occurs 
The manufacturer indicates that the sensi 
tivity of the Vibraswitch increases with 
frequency, making it equally suitable for 
sensing increases in amplitude at machin- 
ery Operating speed, or high frequency 
chatter, noise, or shock associated with 
most malfunctions. Aeronautical and In- 
strument Div., Robertshaw-Fulton Con 
trols Company 
Circle number (81) on reply card. 


Service Channel for 
Microwave Systems 

A new, completely transistorized serv- 
ice channel unit has been introduced to 
facilitate communications of technicians 
working on existing microwave systems. 
Designed for use with a GE UA-6-A mi- 
crowave system, it is a highly flexible 
option which may be added to the equip- 
ment at any time without any changes to 
existing rack wiring. To the basic package 
of main frame, transmit amplifier, receive 
amplifier, signalling oscillator and re- 
ceiver is added from | to 4 pairs of filters 
depending on the number of directions 
that the service channel is to work with 
from a given station. The service channel 
may also be readily adapted for use at 
multiplex located remotely from the mi- 
crowave equipment so that service per- 
sonnel may talk from the remote multi- 
plex location into the remainder of the 
communication system. General Electric. 
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New Coating Package 


A new corrosion prevention coating 
package, known as Corr-Prev, includes 
pressure sensitive polyethylene tape and 
an overwrap, as well as other allied prod- 
ucts used in corrosion control of piping 
structures. Chase & Sons, Inc 
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AN ENTIRELY NEW 
LOW COST ALL-PURPOSE 
DETECTOR 


Tinker & Rasor 


MODEL E-4 
DETECTOR 


e Lightweight 

eD. C. Output 

e Shock Proof Case 

e Adjustable Voltage 


e Non-Destructible 
Type Material 


High Pressure Meters 


A new line of high pressure gas meters 
offers 4 sizes spanning a range of flow 
measurement from 7,000,000 to 38,000,000 
std cu ft per day at pressures to 600 Ib. 


Accuracy of these rotary positive meters 
is said to be unaffected by pulsation or 
line surge and to offer minimum mainte- 
nance and servicing, ease of installation, 
and space savings. Flanged inlet and dis- 
charge connections simplify mounting in 
horizontal pipelines and provide straight- 
through gas flow. The manufacturer has 
provided a reduced-speed power take-off 
to drive indicating, recording, or tele- 
metering instrumentation. Roots-Conners 
ville Blower, Div. of Dresser Industries, 
Inc. 
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Scroll Case, 
Single Stage Compressors 


A redesigned line of scroll case, single 
stage compressors is suitable for a wide 
range of applications: Diesel engine scav- 
enging and supercharging, gas boosting 
and exhausting, oil and gas burning. 
Style B—designed for low pressure, low 
volume service—is close coupled to a 
standard round frame, flange type, 3600- 
rpm motor mounted on the compressor 
backplate, with impeller positioned di- 
rectly on extended motor shaft, and is 
suitable for handling air or gases where 
some leakage can be tolerated. Style C is 
a base mounted, pedestal bearing machine 
incorporating self-aligning ball bearings 
suitable for speeds up to 3600 rpm and 
moderate thrust loading. Style D's 
bracket-mounted, pivoted shoe bearings 
that eliminate oil whip and reduce vibra- 
tion at light loads are ideally suited for 
high speed application. Allis-Chalmers 
Manufacturing Company. 
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Powerful Crawler 

The International TD-25 diesel trac- 
tor—powered by the manufacturer’s DT- 
817 6-cylinder, 4-cycle, direct-starting en- 
gine developing 230 net hp at the flywheel 
at 1500 rpm—has been announced. Four 
speeds forward and reverse are offered by 


The Model E-4 Detector is a portable 
instrument designed for all-purpose work 
and is adaptable to both large and 
small pipe. It features direct current, 
high potential output, accurate bell sig- 


the torque converter version, which has a 
drawbar pull up to 70,000 Ib at 0.75 mph 
Operating weight is 46,000 Ib. The gear- 
drive TD-25, with an operating weight of 
45,500 Ib, has a 46,700-lb drawbar pull 
in first gear at rated governed speed. It 
has 8 speeds forward and reverse 
Heavier, reinforced track frames have 
been designed for this powerful crawler, 
and a new, heavy-duty radiator guard is 
Standard equipment. /nternational Har- 
vester Company. 
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nal alarm, and is adaptable to both the 
full circle and half circle electrodes. it 
is adjustable from 5000 to 20,000 volts 
D. C. and offers a shock proof, non- 
destructible type case. 


Write today for prices and complete detailed information. 


TIinNRER & RASONR 
417 Agostino Rd., P.O. Box 281, San Gabriel, California 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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FREE report 
tells how to 
speed up 
pump-station 
maintenance 


How to speed up maintenance 
of pumping stations is told in 
this specially prepared tech- 
nical service report. 

It’s full of performance- 
proved ideas on how to expedite 
maintenance cleaning oper- 
ations...how to put a deep cut 
in maintenance overhead. In it 
you'll find valuable shortcuts 
on: 


e Engine room maintenance 
e Lube oil cooler maintenance 


e Cleaning electric motors, gen- 
erators, control panels, etc. 


e Paint stripping 
e Storage tank cleaning 


e Cleaning crude and natural 


gos lines 


FREE. Write for a free copy of 
this Oakite Service Report No. 
B-6878. Address Oakite Pro- 
ducts, Inc., 48 Rector Street, 
New York 6, N.Y. 


> ¢ 
~Scrtact 


wars leade rship im industrial clean ing 


1909.1959 


Technical Service Representatives in 
Principal Cities of U. S. and Canoda 


Export Division Cable Address: Oakite 
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New Equipment 





Compressors Feature 
Turbocharging 


Turbocharging plus new, heavy duty 
construction are incorporated in the new 
redesigned Clark line of HRA-T gas 
engine-driven compressors, built for the 
intermediate horsepower range. To han 
die heavier horsepower load, all vital 
parts including crankcase, bed section, 
pistons, crossheads, and running gear have 
been made larger and more rugged. The 
turbocharger is jet air started and com 
pletely self-sustaining at normal operat 
ing speeds. Insulation on the fabricated 
steel manifold eliminates the need for 
manifold cooling. With vertical in-line 
power cylinders and no scavenging cylin 
ders, inspection oF removal of power! end 
parts is greatly simplified. Featuring a 
14-in. by 14-in. bore and stroke, Model 
HRA-T is built in 4, 5, 6, and & power 
cylinder models with from 660 to 1320 
bhp. Clark Bros. Co 
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New 30-50 MC Antenna 


The Andrew Type 111 Yagi antenna is 
a 6 element array providing directional 
coverage for the 30-50 mec range with a 
minimum forward gain of 8.6 db over 
one-half wave dipole at 30 mc. Average 
gain across the band is 9.6 db. VSWR of 
the array is tuned to less than 1.5 to | at 
frequency of operation. Complete antenna 
weighs only 100 Ib and will withstand 
wind loading of 30 Ib per square ft with 
¥2-in. ice and is available in 6 details 
{ndrew Corporation 
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One Man Operates 
Rotary Pipe Cutter 


Portability, one-man operation, and ac 
curate cuts are features claimed for a line 
of new rotary 4-wheel pipe cutters de 


signed for 12 to 24-in. diam steel and cast 
iron pipe. Especially suited to pipeline 
maintenance and repair, the new device 
consists of a separable circular frame 
joined at the midsections by hinged screws 
and adjusting nuts. An aluminum handle 
is placed successively over the 8 lugs on 
the outside of the frame and the same 
handle is used to tighten the cutter as cut 
ting proceeds. It requires no more than 45 
to 60 deg of handle swing, only a 6 to 8 
in. channel under the pipe, and no power 
source. The 16-in. size weighs only 51 Ib 
Reed Manufacturing Company 
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/LFET LINE 
WELDING FITTINGS 


LITERATURE 
BY AIR MAIL... 


... ask for it now. 


REDUCERS: Concentric and eccen- 
tric. Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and other 
alloys. Special lengths and sizes. 


OF 


SADDLES: Conventional, and for 
pressure vessel heads. Nozzle sizes 
from '4" to 24”. Fleet-Line saddles 
weld neatly into place in much less 
time, and with much less welding 
rod. 


a ed 8 


Full encirclement saddles. 


flat 


——— 


REDUCING TEES, Forged Steel 
Manifold Type. 


Dealers and Stocking Distributors 
throughout the United States and 
Canada. 


All orders acknowledged by air 
mail or long distance telephone and 
filled at once. 


STEEL FORGINGS, Inc. 


P. O. Box 276A * Shreveport, La. 
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Conversion Factors Chart 


Convension FacToRS 


————— = ee 








A reference table for engineers and 
other executives is this wall chart of con 
version factors... offered free. Included 
are common conversions such as inches to 
centimeters or watts to horsepower, as 
well as many conversions difficult to lo 
cate such as atmospheres to kgs per sq cm 
cu ft to liters, microns to meters, and 
quintal to Ib. Precision Equipment Co 
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MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 








Pipeline 
Literature 


Electric Hoist 
Selection Guide 


A selection guide for heavy duty elec 
tric hoists ranging from '%4-ton to 12-ton 
capacity is presented in a new 34-page 
catalog. Capacity of hoist, speed and 
height of lift, dimensions of beam, type of 
hoist suspension, controls, current sup- 
ply, and operating conditions are included, 
as well as dimensional drawings and 
detailed specifications for the Lo-Hed 
electric hoist line which features low head- 
room dimension resulting from balanced- 
around-the-beam design. American En- 
gineering Company. 
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Questions And Answers 


Ihree questions about filter elements 
for vital machinery parts are: “Aren't all 
elements about the same?”; “Honestly, 
how often should elements be changed?”; 
and “What does filtering really cost me?” 
Caterpillar provides some answers in the 
8-page booklet entitled “Three Questions.” 
Caterpillar Tractor Company. 
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Hypresphere Valves 


Design, operating features, and manu 
facturing standards of Rockwell's Hypre- 
sphere line of full-opening, lubricated 
spherical plug valves—particularly suit 
able for services where line scraping may 
be desired—are described in a new 10- 
page bulletin which also includes detail 
drawings, specifications, and dimensions 
for each size in the line—16, 20, 24, and 
30-in. Meter and Valve Division, Rock 
well Manufacturing Company. 
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Construction Products 


“Products for the Construction Indus- 
try” has been revised and reprinted to 
include several new photographs and ad- 
ditional information on the Le Roi line 
of rotary and piston type portable air 
compressors, the improved Tractair — a 
combination tractor and air compressor 

and air tools. Le Roi Div., Westing 
house Air Brake Company. 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Chart for Weld Connections 








It is easy to put up on the wall of a 
construction shack or field office this 
free 2-color wall chart that describes and 
pictures simplified procedures for making 
permanent electrical connections to any 
copper conductor or steel structure. It 
shows how to use the ThermOweld proc 
ess for making a broad range of depend 
able connections economically without an 
external power source. General instruc 
tions explain how to select a mold, pre 
pare the cable, and make a solid weld 
Specific instructions show how to weld 
end-to-end, T, and X cable connections, 
as well as connections to ground rods, 
steel surfaces, and bus bars. Burndy Cor 
poration 
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Packaged Pipelines 


Step by step, from customer specifica 
tions to trenchsite delivery, the story of 
Lite-Wall packaged pipelines is told in a 
new brochure. Southern Pipe Div. of U. § 
Industries, Inc. 
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Plant Floor Cleaning 


“Industrial Floors: How to Clean and 
Care for Them” is a new booklet result 
ing from the study of every type of floor 
and its soil removal problem. The booklet 
is complete wth charts, list of cleaning 
compounds, and descriptions of cleaning 
methods. Oakite Products, Inc. 
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Electricweld Method 


Ihe production operations used in mak 
ing electricweld line pipe and a picture 
tour of Jones & Laughlin’s new electric 
weld pipe mill highlight a new 12-page 
booklet. A complete table of specifications 
for the product is carried. Jones & Laugh 
lin Steel Corporation 
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Compressor Bulletin 

Cooper-Bessemer’s Series Turbocharged 
l'ype GMXC compressor is described in 
a new 12-page bulletin which gives con 
struction details on 9%4-in. bore by 10% 
in. stroke V-angle compressor units for 
pumping services from 440 to 1100 hp 
These integral engine-driven compressors 
designed for heavy-duty requirements, are 
available as non-skidded or completely 
prepiped and skidded units. The Cooper- 
Bessemer Corporation. 
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The CHLORINILOG, introduced 
and offered exclusively by Lane-Wells, 
has proved spectacularly successful in 


distinguishing oil from salt water in 


_— 
— 


es - most wells. The curves shown above 


~ 
‘“ 


are from an actual log showing typi- 
cal responses. 

The CHLORINILOG is now avail- 
able in most areas. To find out today 
how this new log can help you find 
more production, call your nearest 
Lane-Wells representative or write to 
P. O. Box 1407, Houston 1, Texas. 
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PATHWAY to PRODUCTION 


Your call specifying Halliburton products or services, sets into motion 
a unique flow of men, materials, and equipment; channelled directly 
to your well-site 

Distribution is accomplished through an integrated plan that makes 
available your requirements from whatever geographic area they 
happen to be, and... in any type of weather. 

Manufacturing supports this flow of distribution by providing a 
stockpile of continuously active items. 

Experienced operators can continue to be confident that Halliburton 


makes possible the industry's best “pathway to production.” 


HALLIBURTON OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 








